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PETITION TO MAKE SPECIAL UNDER 37 C.F.R, § 1, 102(D) 

Sir: 

This is a Petition to Make Special the above-identified 
patent application, the specification of which is enclosed 
herewith; The basis for this Petition is that Applicants believe 
that the claims of this invention are being infringed by others. 

In accordance with MPEP § 708.02, attached is the 
Declaration of Robert M. Nally which sets forth facts 
demonstrating that at least one claim of the subject application 
defining the disclosed invention, is now being infringed by the 
making, using or selling by an unauthorized party of devices 
covered by at least one claim of the subject application. 

There is also attached the Declaration of David H. 
Tannenbaum, attorney for Cirrus Logic, assignee of application 
Serial No. 08/376,919, filed on January 23, 1995, showing that 
a comparison of the claims has been made against information 
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describing the devices that are the subject of the Declaration 
of Robert M. Nally. The affidavit of Mr. Tannenbaum also recites 
facts which show that both he and Mr. Nally are very familiar 
with the state of the art in the area of this application and 
that all of the claims are allowable over any prior art known to 
either of them. Mr. Tannenbaum further declares that it is his 
opinion that it is unquestionable that the accused infringing 
device will be found to infringe at least one claim of the 
pending subject application. 

The fee of $130.00 for filing this Petition is attached 
hereto. Please credit any overpayment or debit any underpayment 
of this Petition fee to Winstead, Sechrest & Minick P.C. Deposit 
Account No. 23-2426. A duplicate copy of this sheet is attached. 

The devices of the present invention, as defined by the 
claims of the subject applications, are state of the art and are 
being sold for incorporation into PC's by at least one competitor 
of Cirrus Logic. Once such devices have been incorporated into 
a PC it is difficult and very expensive to remove them. Thus, 
it is critical that any infringement be dealt with at a very 
early stage. 

Because of the very secretive nature of the business, and 
the care . which one competitor takes to insure that another 
competitor does not obtain its designs until the very latest 
possible time, as set forth in Mr. Nally 's Declaration, it is not 
practical for Cirrus Logic to obtain an actual device in any 
short time frame and to review that device in detail for the 
purpose of comparing an actual device specifically against the 
claims. 

However, as set forth in Mr. Tannenbaum' s Declaration, 
based upon a mutual supplier's comments, the comments of the Vice 
President for Engineering of the Competitor, and available 
documentation (see Exhibit B attached to Robert M. Nally' s 
Declaration) describing the technical details of the accused 
device, the likelihood that an infringement is now occurring 
based upon the use or sale of an infringing device is certain. 



10726-P020US 



PATENT 



3 

Until a patent issues, which can form the basis for a law suit 
and discovery. Applicants are unable to gather enough facts to 
conclusively demonstrate infringement . 

Applicants have chosen to not reveal the name of the 
competitor who is selling the infringing device, nor the name of 
the mutual supplier, so as to avoid any possible premature 
embarrassment to any of the parties. Revealing such names at 
this point, prior to the allowance of any patent claims, could 
be detrimental to future business relationships between the 
parties and is not in the best interest of any party, nor of the 
public. The name "Pixel," which appears on Exhibit A attached 
to the Declaration of Robert M. Nally, was a company that was 
acquired by Cirrus Logic. 

As set forth in the Declaration of Robert M. Nally, the 
effective life of products of this nature is less than two years. 
Thus, if this Petition to Make Special is not granted, the value 
of any resulting patent will be greatly diminished and the 
business position of Cirrus Logic with respect to market 
acceptance of the devices covered by the subject application will 
likewise be diminished. 
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In view of the above, applicant requests that this Petition 
to Make Special be granted, and the examination of the 
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IN THE UNITED STATES PATENT AND TRADEIVIARK OFFICE 

Group Art Unit: 2609 
Examiner : 



€3 

DECLARATION OF ROBERT M. NALLY 

1. Robert M. Nally, am an employee of Cirrus Logic, having 
been employed since July 5, 1991. 

1- My educational background is Physics, I received a B.S. 
in Physics from the University of Houston in 1983. 

2. I currently hold one U.S. patent, and six applications 
for patents have been filed in my name in the United States. 

3. My principle function at Cirrus Logic has been to design 
video/graphics controllers. Along these lines I designed a VGA 
controller with dual data paths from a single frame buffer into 
the CTR refresh controls. One data path was for Video data (16 
bit YUV 422), the other was for 8 bit CLUT data. This design 
became the subject of Application Serial No. 08/376,919. The 
application was prepared and the claims drafted to cover a device 
which was the subject of Cirrus Logic's Private Specification 
"Functional Specifications Alpine CDX, " a copy of which (dates 
removed) is attached hereto as Exhibit A. 

4 . Cirrus Logic is a leader in the design of devices of 
this type. Cirrus Logic has primarily only a few competitors and 
a limited number of customers in the highly technical field of 
graphic controllers. Information on competitor's product 
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specifications is difficult to come by and the design cycles are 
long (approximately 18 months to 24 months) and expensive 
(approximately 3 to 4 million dollars) . The R&D advances of one 
company over the other are critical to success or failure of a 
product. A company could easily lose market leadership f9r a 
family of products in a single generation of product design. 
Every company in this field takes great precautions to keep its 
products and designs secret from its competitors until the 
products actually come to market, since lead-time over a 
competitor is directly related to profitability- Advance 
information is generally only given to customers for the purpose 
of sales and to assist customers in the technical integration of 
a device into their products. Design information is not shared 
with a competitor - 

5. About 18 weeks ago, a person who I know to be the Vice 
President of a competitor of Cirrus Logic and who had tried to 
recruit me into his company some months earlier, approached me 
at a trade show and informed me that his company had in their 
possession a copy of the Cirrus Logic Private Specification 
"Functional Specifications for Alpine CDX." Another employee of 
Cirrus Logic was with me at the time, and heard the statement " 
I have your spec" made by this V.P. of the competitive company. 
He repeated this statement a second time when I informed him that 
Cirrus Logic had not yet released information in the product 
covered by the Alpine CDX Specification. The V.P. of the 
competitor then went on to compliment me on the effectiveness of 
the design. He said, "very nice, very nice." 

6- Prior to this time, the competitor in question came to 
market with a graphics controller that attempted to address the 
same market but did not effectively address the problem disclosed 
in application Serial No. 08/376,919. This competitor then 
obtained Cirrus Logic's "Function Specifications for Alpine CDX" 
and redesigned their product to add the same functionality as 
disclosed in application Serial No. 08/376,919. 
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7. Exhibit B (competitor's name removed), which was shown 
to me on or about March 29, 1995, is a Preliminary Specification 
showing how the competitor's product now contains circuitry which 
performs the exact functions as set forth in the Cirrus Logic 
"Functional Specifications Alpine CDX" and as contained in 
application Serial No. 08/376,919. I have been told by at least 
one mutual customer that this new product from our competitor is 
now being designed into that customer's systems thereby 
displacing Cirrus Logic's products having the same functionality. 

8. A mutual customer who is known to be working with both 
Cirrus Logic and the competitor has specifically stated that the 
competitor's product has the same functionality as the Cirrus 
Logic product and the customer would like for us to give them 
more information on our product so that they can verify if the 
two products are 100% functionally compatible. 

9. I, in conjunction with David H. Tannenbaum, patent 
attorney for Cirrus Logic, have reviewed the claims of 
application Serial No. 08/376,919, including the claims of the 
Preliminary Amendment, and I have no question that those claims 
cover the device which is shown in the competitor's Specification 
attached hereto as Exhibit B which I believe is now being sold 
by the Cirrus Logic competitor. 

10. Prior to Cirrus Logic's design of the "Functional 
Specifications for Alpine CDX, " there did not exist a product of 
this type in the marketplace. I am familiar with the prior art 
devices in the field of video and graphics and do not know of any 
prior art which is material to the claims, including the claims 
contained in the Preliminary Amendment of application Serial No. 
08/376,919. I have confirmation of this from a major software 
developer who is in the process of designing an operating system 
to exploit this new technology- The software developer has 
access to all of the major competitors in the video graphics 
field and has stated that Cirrus Logic was first to have a 
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working product with the functionality covered by application 
Serial No. 08/376,919- 

11. I estimate that the lifetime of this generation of 
products is less than two years and thus any delay in issuing the 
patent will be detrimental to Cirrus Logic. 

I declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon . 
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I. Boundaries 

A. Maintain 64 bit ALPINE Family compatible. (CL543x). 

B. Added cost for video and playback not to exceed 2.00 . 

C. Baseline VAFC overlay interface for 1024 x 768 or less resolution displays only. 

II. Goals 

A. To provide color conversion and display controls for both CinePak and overlayed Video at a cost 
less than 2.00 . 

B. To have sample parts on the market by July 94. 

C. To have high quality 2x and 4x zooming ( X and Y) for CinePak playback. 

D. To have 2x and 4x zooming (in X only) for video overlay by meeting VAFC clocking guidelines 
and using internal zooming to interpolate to actieve display data rates 
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in. Design Proposal 

A. Playback and Overlay Controls 

A rectanular video view ports unit will position the video and determine when overlay or the playback 
window takes place. There are two overlay and one playback modes: 

1. Playback 

The data is stored in the frame buffer in PackJR format The data will be stored in "on screen" 
memory. The Overlay Selector will be directing the data through the graphics pipeline when ever 
the CRTC is rastering outside the video display window (VDW) and will be directing die data 
through the video pipeline when the CRTC is rastering inside the VDW. NO OVERLAY COLOR 
KEYING is involved in the operation of this mode, the playback window framing in the VDW will 
be the only means of determining the path the data takes when going from the frame buffer to the 
display screen. 

2. Digital Video Overlay 

The Overlay Selector will be selecting graphical data from the graphics pipeline when ever the 
CRTC is rastering outside the video display window (VDW) and will be selecting overlayed video 
coming from the VAFC port when the CRTC is rastering inside the VDW. The Overlay Color Key 
will be the only means of controlling the overlay. 

3. Analog Video Overlay using Alpha Values. 

The alpha value is output through the VPort in digital form in sync with the RGB analog outputs in 
this mode. This is to allow customers to control external analog mixers with the 8 bit alpha value. 
Using the alpha value and the VPort in this mode prevents either from being used in any other 
mode or configuration. This mode only applies to the aRGB 8:8:8:8 mode. 

B. PackJR 

When Alpine CDX is in an eight bit gr^hics mode, all playback data will be stored in the frame 
buffer in a Packed or encoded YUV 4: 1: 1 format The data will actually be placed in "on screen" 
memory in the frame buffer, even if it is being X zoomed on the backend. PackJR is an encoded error 
diffused YUV color space. The data is stored in memory in a raster oriented format where each four 
pixels in a raster line are packed into one 32 bit word. The following table shows how the four pixels 
are formatted into one 32 bit word. 
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The played back video data is sent to Alpine CDX in a YUV 4:2:2 format. Alpine VFW , after 
performing any required Y zooming on the data, will then pack the YUV data into the PackJR format 
before transfering it to the frame buffer. During screen refresh time, the packed data is directed to the 
video pipeline, by the VDW, where it is unpacked and color converted to true color RGB. 

C. Zoom Controls 

A quarter phase bilinear interpolator is proposed for zooming CinePak and video streams. Zooming 
will be 2-diminsional for fixed zoom ratios 1:2 and 1:4. Support for non-integar zooming will be 
looked at, whether we support it are not will depend on cost 

The Y zoomer is a quarter phase interpolator. It performs only the following zoom functions: 
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The Y zoomer is a "froniend" zoomer and sets between the host bus and the packJR unit. All Y zooming is 
performed on the data before it is placed in the frame buffer. The software will be responsible for staging the 
appropriate lines of data into the frontend of the Y zoomer. The Y zoomer will have the capacity to store only a 
few pixels of each line at a time, therefore the software has to be a "span" oriented and not a "raster" oriented 
driver. The following is a drawing of a data flow diagram of the Y zoomer. 
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The X zoomer a quarter phase interpolator as well, and the same four equations apply to the X 
dimension. 
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The X zoomer is a "backend" zoomer and sets between the color converter and the DAC. 

All data loaded into the X zoomers will always be RGB 8:8:8 data, therefore YUV data will have to 

color converted before it is sent to the X zoomer. 
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E. Video Display Windows (VDW) 
The VDW will be used in different ways by the different overlay modes. 
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F. Video Port 

The table below shows the pin definitions for the current Alpine video interface, the 16-bit 
VAFC interface, and the MPEG video interface. Since we could not arrive at an acceptable 
method to multiplex the 16-bit VAFC data bus into an 8-bit Alpine video port, the 16-bit 
VAFC interface shown below is proposed. The additional eight data lines (P[15:8]) use four 
pins that were previously reserved for the Audio WavePort, two pins that are used in the 
current Alpine video interface (but are not required for VAFC), and two pins from the display 
memory interface. 

The decision to eliminate the WavePort is based on customer feedback and on meetings 
with Crystal. The important issue for Alpine customers is SoundBlaster compatibility, which 
WavePort does not provide. 

The loss of the two frame buffer memory interface pins will have the following affect: 

- No support for 256Kx16. dual WE#, asymmetric devices. (Note that dual CAS# devices 
are recommended over dual WE# in Appendix B7-2 of the Alpine Technical Reference 
Manual.) 

- No support for 4Mbyte display memory. 

The VAFC interface timing will probably prevent the use of the optional configuration 
EEPROM interface. P8. P9. PI 3, and P14 would need to be tri-stated to allow the EEPROM 
interface signals to function. Due to the possibility of 20ns delay from DCLK to VCLK. any 
delay on the P bus could cause a timing violation. 

The MPEG interface mode uses a subset of the signals used by the 1 6-bit VAFC interface. 



Table 1 : Alpine-CDX pin definitions 
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O 


98 


HSYNC 
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I/O 
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VAFC Interface: 

Rgure 1 shows the Alpine-CDX interface to VAFC in baseline input mode. VAFC data is 
referenced to VCLK (which could be delayed as much as 20ns from DCLK) so the first 
register stage clocks Pixel bus data on the rising edge of VCLK. The next register stage 
clocks the data on the rising edge of DCLK. From there, data is presented to the video 
pipeline. The data format is RGB 5:6:5. 

The VAFC baseline input specification requires the video data to be synchronized to the 
graphics data, so Alpine-CDX is the source of the syncs and blanking signals. Alpine-CDX 
sources DCLK (37.5MHz max) and the video board returns it as VCLK. Alpine-CDX 
generates GRDY (referenced to VCLK) to indicate to the video system that it is ready to 
receive data. 

The VAFC specification requires that the graphics system power up in baseline 8-bit 
palletized output mode (EVIDEO# high). The following pins are driven by Alpine-CDX in 
baseline output mode: P[7:0], DCLK, VSYNC, HSYNC. and BLANK*. 



Rgure 1: VAFC Baseline Input Interface 
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The delay from DCLK to VCLK is specified to be a minimum of 5ns up to a maximum of 
20ns in the VAFC spec. The following two timing diagrams show the interface timing for the 
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two extremes. Figure 2 shows the case where the delay between DCLK and VCLK is 
minimum and Figure 3 shows the case where the delay between DCLK and VCLK is 
maximum. In each diagram, the vertical dashed lines are used for signals referenced to 
VCLK and the vertical dash-dot lines are used for signals referenced to DCLK. Note that in 
either case, the first data value input to the video pipeline can be referenced back to the 
clock cycle where GRDY was asserted. 



Rgure 2: VAFC Baseline Input Timing (For Minimum DCLK to VCLK Delay) 
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* VAFC specifies that GRDY is active for N-1 cycles (where N is the number of data transfers). 
A configuration bit will allow GRDY to be active for N cycles. 



Rgure 3: VAFC Baseline Input Timing (For Maximum DCLK to VCLK Delay) 
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* VAFC specifies that GRDY is active for N~1 cycles (where N is the number of data transfers). 
A configuration bit will allow GRDY to be active for N cycles. 
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Rgure 4 shows the detailed input timing that Alpine-CDX needs to meet in VAFC baseline 
mode. 



VCLK 



Figure 4: VAFC Baseline Input Timing (Detailed Data Input Timing) 
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MPEG Interface: 

Figure 2 shows the Alpine-CDX interface to the Cirms MPEG chip. The MPEG interface is 
very similar to the VAFC interface. The first register stage clocks Pixel bus data on the rising 
edge of VCLK (which is externally connected to the DCLK output). The next register stage 
clocks the data on the rising edge of DCLK. From there, data is presented to the video 
pipeline. The data format is PackJr if Y-zooming is used or YUV 4:2:2 if Y-zooming is not 
used.. 

Alpine-CDX is the source of the syncs, DCLK, and GRDY. 

Figure 5: MPEG Input Interface 
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Table 2 shows the storage format for four pixels of PackJr data. Alpine-CDX requires that 
the least-significant two bytes be transferred first, followed by the most-significant two bytes. 



Table 2: 
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Support for 2X and 4X Y-zooming using an interpolation algorythm requires the Cirms MPEG 
decoder to output pixel data from two lines at a time. This is best illustrated by example: 

For Y-zooming with a ratio of 1 :2: 

1. The MPEG decoder sends the first four pixels of the first input line followed by the first 
four pixels of the second input line. Then it sends the second four pixels of the first line 
followed by the second four pixels of the second line. The MPEG decoder continues to 
alternately send four-pixel segments from the first and second input lines until both lines 
have been transferred. As the MPEG decoder is sending pixels from the first two lines, 
Alpine-CDX outputs the pixels from the first input line and throws away the second line 
pixels. 

2. The MPEG decoder sends the first and second lines again, in alternating four-pixel 
segments, as described above. This time Alpine-CDX generates a new line two output 
from the two input data lines using the interpolation algorythm. 

3. The MPEG decoder sends pixel data from the second and third input lines in the same 
four-pixel alternating scheme described in 1. Alpine-CDX generates output line three 
from input line two and throws away the pixels from input line three. 

4. The MPEG decoder sends the second and third lines again, in alternating four-pixel 
segments. This time Alpine-CDX generates a new line four output from the two input 
data lines using the interpolation algorythm. 

5. This sequence continues until the last line of input video is reached. The MPEG decoder 
will send two lines of video to Alpine-CDX using the alternating four-pixel scheme, but 
all the data comes from the last line. 

For Y-zooming with a ratio of 1 :4, the same transfer scheme is used except each pair of 
lines from the MPEG decoder is sent four times. 
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Figure 6 shows the timing for the MPEG decoder interface. The delay from DCLK to VCLK 
will be minimal. The meaning of the data are as follows: 

*1 -Is: least-significant two bytes of the first 4-pixel PackJr segment from line n. 
*1 -ms: most-significant two bytes of the first 4-pixel PackJr segment from line n. 
*2-ls: least-significant two bytes of the first 4-pixel PackJr segment from line n+1 . 
*2-ms: most-significant two bytes of the first 4-pixel PackJr segment from line n+1 . 

*x-ms: most-significant two bytes of the last 4-pixel PackJr segment from line n+1 . 



Rgure 6: MPEG Input Timing (DCLK connected directly to VCLK) 



DCLK 




VCLK 




* 



GRDY jj 



P[15K)] 



l (XiOC7.m^ XXXX*p.ig ) Q0S ('9.mg XXXX """^XXX'v.mg X^toQQOQQQOC 



VP[15:0] 




X3 



DP[15:0] 



*1.lc \ 'Lmc \( -O-k ^ S-ms !xXXXXX 



* VAFC specifies thai GRDY Is active for N-1 cycles (where N is the nurrtier of data transfers). 
A configuration bit will allow GRDY to be active for N cycles. 
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PREUM8NARY 



Features 



GUI and Video Accelerator 



Complete Hardware Compatibility 

• PCI TCv. 2 and VL Bus 2.0 compliant 

• Supports VESA DDCDPMS. and VAFC 
standards 

• 100% IBM<& VGA compatible on BIOS, register, 
and hardware levels 

• 208-pin PQFP package 

Accelerated Graphics Functions 

^ (ntemal 64-bii memory data bus 

• 256 Raster Opcrationa (ROP») for 8-bits per pixel 
(Pseudocolor), l3-/16-bit5 per pixel (HiCulur), 
and 24-hit per pixel (TmeColor) graphic modes 

• Optimi/ed graphic engine for BiiBLTs, line 
drawing, short stroke vectors, rectangle fills, 
trapezoid fills, clipping, R0P4 assist, and u:xl 
transfer 

• Accelerated color expanxinn moden 

• Internal hardware curwr (64x64x2 or 32x32x2) 

• Built-in 64x32 pAitcm register 

Extended Display Resolution 

• High resolution non-interlaced display through 
1280x1024-256, 1024x768-64K. 800x600-64K 
colors, or 640x480- ] 6M colors 

• Extended text modes (80 or 132 columns by 23. 
30, 43, or 60 rows) 

Highly Integrated Design 

• Fully integrated 24-bit TrueColor DAC witli color 
kx)k-up uWe, 135 MHz clock synthiutizer, r^ad 
cache, command FIFO, and GUI accelerator 

• 256x I K color look-up table with HiColor and 
TroeColor bypass mode suppon 

• Two wire interface to EEPROM or VESA DDC 



Improved ManutecturablUty 

• Pin Kcan testing 

• Signature analysis 

Software CODEC Acceleration 

• On-chip Color Space Conversion (CSC), H/V 
scaling, and overlay control for 30 FPS software 
video CODBC display 

• 16-bit VAFC video stream can be merged for 
dual-video display 

Simple Bus Intertace Support 

• Flexible Bus Interface Unit for zero wait state 
32-bit glueless connection to VESA Local Bus 2.0 
(VL Bus) or PCI 2.0 Bus with no additional TTL 

• PCI burnt m(xie sufipmt 

• Big-endian and little-endian format 

• Memory Mapped l/D or PCI and VL Bus 

• Zero-wait state host write buffer and read cache 
'Deep Green PC" Power Management 

• VESA Display Power Management Signaling 
(DIMS) compatible 

• RAMDAC powcr-down and clock idle interface 
V Support for grapliics system shutdown 

FlexB>ie Display Memory interface 

• i MB 111 4 MB display memory configuration whh 
deosiues of 226Kx4, 226Kx8, and 256Kx 1 6 

• Only two 256Ka16 DRAM& fur 1024x768-256 

• Dynamic frame buffer Khaiing 

• Extended Data Out (EDO) mode DRAM 

Extended Performarure Options 

• Support for WRAM 

• DCl acceleraticm and dual -mixed rmxle display 



Video 
Memory 



I id-Bh 

. VAFCPort 



— _______ 



Analog 
CRT 
Display 



DATA 



ADDRESS 



Pa/VL BUS 



Application Diagram 



PRCL1MINAJ5Y 



Overview 

Thd in a 100% pin-compatibic vcnion 

of the 54-bit 1 GUI Accelerator. The 

includes ail advanced graphical 
acceleralion features ctf ihc uhginal and 
extends the feature set to the acceleration uf soft ware 
vidai CODEC standard* .such as Cinepak. Indeo. 
and MPGG. Video acceleration features include 
on*chip hardware Culur Space Qinvcr^ion (CSC), 
Horizontal/Vertical Scaling, and Overlay Con£roL 

The shared . , feature set consists of a 

DRAM-baicd 64*il ( L accelerator with 1 35 MHz 
TiveColor DAC and cloci-synthesizers integrated on 
chip. The devices include giueless VL and PCI Bus 
interfaces. Graphic accelemtioo funccioos include 
line-draw, expand, 256 K0P0LT5« and trapezoid fill 
for high-pert'cirmance Windowx operation. Green PC 
suppon includes VESA compliant Display Pt)wcr 
Management (DPMS) and extended features such as 
RAMDAC shutdown. BIOS support includcx DDC I 
ami 2B and fun VESA BIOS Exten.'slons (VBE). 
The 20S-pin package and integration of RAMDAC. 
clock-synthesi7.erii and video-acceleradon make the 

devices an ideal solution for add-in 
and planar boanl grapiiic dcsignM. 

Complete Hardware Compatibility 

Hie is the firs t of 64-bi t product 

family. It )» fully compliant with the PCI rev. 2 and 
the VL Bus 2.0 spccificaiioux and ahu jtunports 
VESA DDC and VAFC sundards. The ""is 
100% IBM VGA and compatible on tne 

BIOS, register, and hardware (evel. allov^ing full 
compatibility with victually any VGA appiicaiion 
softwaiu. Additionally, the 1 features 
a 208-pin PQFP package with optitnized pin 
assignment for efUcient PCB layout. 

Accelerated Graphics Functions 

The 64-bit graphics engine significanily 

boosts graphics pcrfonnanoe thniugh specialized 
hardware that accelerates the mast frequently used 
GUI optTatinnK. The 64-bit memory data bus ^ 
provides a higher memory bandwidth, which allows 
greater and faster data transfer rates for improved 
system thionghput. Functions directly supported in 
hardware inchide: liltBLT. image and text transfer, 
line draw, short stroke vector draw, rectangle filLs, 
clipping, and trapezoid fJlj;. Graphic functions ate 
optimi^ fiinher by a 64-bit internal data bus and a 
hardware curwir operation (64x64x2 or 32x32x2 pixel 
image) which oftlodds the CPU. The graphics engine 
also supports 236 Raster Operations (ROPs) for 8 bpp 
(Pseudocolor). 15 and 16 bpp (HiColor). and 24 hpp 



(TrueColor) graphic modes. Additionally, memor>'- 
mapped I/O registers on tlie graphics engine provide 
faster access time. These advanced functions combine 
to allow signiflcaiu performance increases over 
standard Super VGA desigius pn>viding outstanding 
graphics acceleration on GUIs such as Microsoft 
Windows and similar applications. 

Software CODEC Acceleration 

Software CODECs such as Indeo. Cinepak. and 
MPEG can be accelerated with die ' 
hardware video accclcraiicm fcaUirus. The 
places video data in ofT-screen graphics display 
memory and accelerates software CODEC operation 
by providmg Color Space Conversion (CSC), 
Hardware Vertical/Horiitontal Scaling and Overlay 
ControL The hardware video acceleration features 
allow up to 30 FPS muiion video fiom CD-ROM 
without the need for expensive hardware options. 
Color formal support includcn VL) V 4:2:2 and 8-bLt 
RGB . The includes Windows *9S~ 

compliant DCl drivers for maximum video 
compahbility. 

Hie 1 6-bit VAFC port is baiseline 

cmnpatible with the VESA video standard. The video 
stream from the VAFC port is merged with the 
combined video and graphics* image coining from the 
display memory to allow dual live-video displaysi, as 
seen hclow: 



Digplsy Memory 



Graphics 



Vkteo, 



VAFC Video DaU 




Dual Video Display 



Improved Manufacturabiiity 

Tlie ' is desi^icd fur high-volume PC 

markets requiring the lowest possible mnnnfaciuring 
costs. To help achieve this, the ' _ _ includes 

pin-scan testing for detecting opens and shorts on a 
manufacturing floor bed-of-nails. Also, an Internal 
Signamre Analysis Circuit with built-in accumulator 
and titning circuit provide!! for easy testing of both 
integrity of the frame buffer and a large part of the 

functional circuit. No external circuitry is 

required to suppuit cither of these features, except a 
bed-of-nails PC hoav^ tester. 



Extended Display Resolution 

Support of non-intcflaocd 1024x768-236, 1024x768- 
64K, or 800x6(X).l6M colors provides 'hill 
spccinim ' color. Lxicndcd text mocies of 80 or 1 32 
c<jlumns by 25, 30, 4:^, or 60 rows allow an extended 
text area trcquently used in many spreadsheet and 
database applicaLitws. Extended graphiai and text 
modes arc supported by software application drivers 
that provide a "ready-to-go" solution miaimizing die 
need for addinonai driver development The 

software appUcndon drivers support the 
fallowing applications: 



Microsoft Windows™ 
Wordstar »M 
AidoshadcT" 
OS/2TM 

FrameMakcr™ 
P-CAD™ 
Microsoft Word™ 
Symphony'^ 
SCO X' Windows™ 



Ventura Publisher™ 
Microwft NT™ 

cadkey™ 

Lotus 1-2-3™ 
AutuCAn™ 
Quaitro Pro™ 
Vcr!»aCAD™ 
WordPerfect™ 



The \ _ also suppons other VGA compntihle 
applications aving their own respective software 
dfivcnt. 



Highly Integrated Design 

llic highly integrated design offers 

a '"no TTL" solution fi>r cost-effective, high- 
pertbrmance gr<q)hic subsystem designs forthc iUM 
PC and compatible sysiteim. Hie ijitegratcd 24-bit 
TnicColor DAG and 1 35 MHz progranunable clock 
synthesizer provide a cumplete graphic subsystem 
with the addition of only one DRAM. The 
also includes u fully inurgmied GUI accelerator, read 
cache, and command FIFO that optimize memory 
bandwidth and maximize graphics pcrformanue. No 
TTL support is needed for the system bus or display 
niemury interface and a two-wire communications 
interface uIIowb direct support of either an external 
EEPRQM or VESA DDC monitor interface. 

Simple Bus Interface Support 

A flexible bus lutrrfacc Unit (BTU) {mvides low- 
cost, single-chip solution for IBM PC or compaibles 
on 32-bit VESA Local Bus (VL Bns) or PCI Buk 
interfaces. Combined with *glueiess" connections, 
the BfU allows an efficient design path for quick and 
easy integration to future generation PCs. The 

supports VL Bus speeds up to 50 MHz 
and PCI Bus speeds up to 33 MHz*. Also, linear 
display memocy addressing, zero-wait state host 
write buffer, and read cache increase operating 
speeds and contribute to peak performance levels. 
Graphics system throughput is further enhanced by a 
command FIFO, allowing maximum bus transfer 
«peed for applications such as Windows or AutoCAD 
that dirccdy access video lueiuory. 
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"Deep Green PC*" Power Management 

The . iiipports VESA Display Power 

Management Signaling (DPMS), which decreasefi 
iTX>iutor power cunsumpiuxi afler a predetermined 
limeoui period. "Deep Green PC' goes beyond the 
cunvcntionai VESA DPMS specification. VESA 
OPMS power-down states (ready, standby, suspend, 
and off) specify HSYNC and VSYNC signals to 
control the monitor power-down stace. All power 
management functions are regulated using DMCLIL 
VMCLK. and RAMDAC contnjl rcgiaicrs. 

BIOS extensions can autonmtically turn off the 
RAMDAC and reduce clocks when DPMS power- 
down states arc ucdvtuod »noe Che display no ionger 
needs analos RGB signals. In additioa ail registers in 
tiic offer read/write aeccss allowing the 

complete shutdown of the graphics subsystem. 

Flexible Display Memory interface 

The . features display Tneinory 

configurations ^oi 1 MB to 4 MB and supports a 
wide range of DRAM canfigunitions (2S6Kx4, 
236Kx8, and 256Ka16). A 32-bit or (i4-bit memory 
bus interface, dynamic frame buffer sharing, and 
programmable DRAM timing provides a flexible 
interface that maximiTBs timing for increased 



pcrfnnmiDcc, offering system designers a choice of 
power/performance options. A minimum DRAM 
interface icquirtmcnt of two 256Kxl6 DRAMs for 
1024x768-256 color SVGA lowers chip count, 
system cosi» and board space for cost-effective design 
sohrtions. The display memory interfaee also 
.supports symiDctrical or d:iymmctrical connguration 
and Dual CAS or Dual WE (Write Enable) DRAM 
configurations. Suppon for'Tast Page"* mode and 
^'Extended Data Oat" (EDO) mode DRAM impTCves 
CPU performance by ofTering CPU access lo the 
display menaory at maximum hu>s bandwidth. A 
minimum one DRAM interlace is achieved by using 
high bandwidth WRAM for increaKed &ystcm 
throughput and Hupehor graphics operation. 



Contact your local ' repiesentative for: 

• Technical Reference Manuals 

• Evaluation Kits: Indudcs documeruation plus evaluation board and software 

• Reference Design Kits: Ineludes full documentation and software license for 
drivers Lo immediately enter production 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of : 



§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 



Robert M. Nally 



Art Unit: 2609 



Serial No.: 08/376,919 



Examiner : 



Filed: January 23, 1995 



For: APPARATUS, SYSTEMS AND METHODS 

FOR CONTROLLINGGRAPHICS AND VIDEO 
DATA IN MULTIMEDIA DATA PROCESSING 
AND DISPLAY SYSTEMS 



DECLARATION OF DAVID H. TANNENBAUM 



I, David H. Tannenbaum, am a registered Patent attorney, 
registration number 24,745. I have prepared and prosecuted patent 
applications in the area of video processor technology for over six 
years . 



have been retained as counsel to prepare and prosecute application 
serial number 08/376,919, titled APPARATUS, SYSTEMS AND METHODS FOR 
CONTROLLING GRAPHICS AND VIDEO DATA IN MULTIMEDIA DATA PROCESSING AND 
DISPLAY SYSTEMS. This application was filed in the U.S. Patent and 
Trademark Office on January 23, 1995. 

2. A preliminary amendment was filed on April 4, 1995, adding 
additional claims. 

3. I am very familiar with the prior art and I believe that 
all of the claims, including the claims contained in the Preliminary 
Amendment, are allowable in view of any prior art known by me. I have 
discussed in detail the scope of the claims of application Serial No. 
08/376,919 with Robert Nally, an expert in the field to which the 
claims are directed, and he has informed me that it is his belief that 
all of the claims, including the claims contained in the Preliminary 
Amendment, are allowable in view of any prior art known by him. 

4. I have read the facts contained in Mr. Nally 's Declaration 
concerning the infringing devices and I agree with Mr. Nally 's 
statements that in order for the competitor's devices to be pin and 
function compatible with the Cirrus Logic device it must then be the 
same as shown in Cirrus Logic's Specification attached as Exhibit A to 
the Declaration of Robert M. Nally. 
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I, along with James J. Murphy, registration number 34,503, 
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5. I have reviewed the functional Specification of the Cirrus 
Logic competitor, attached as Exhibit B to the Declaration of Robert 
M. Nally, and compared that specification to the subject application 
and to the claims thereof, including the claims of the Preliminary 
Amendment . 

6. It is my unquestionable opinion that the competitor's 
device, if designed in accordance with Exhibit B (the functional 
specification of the Cirrus Logic competitor) attached to Robert M. 
Nally's Declaration, would infringe one or more of the claims presently 
on file, or contained in the Preliminary Amendment, if those claims 
were to be held allowable. 

I declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment ,^,.<?r botlj, under Section 1001 of 
Title 18 of the United States Code, 



Date : 
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CL-GD7542 (Nordic) Version History 



Revtston 1.0.1 - May 19. 1994 
Revision 1.0.2 - June 20. 1994 
Revision i.i - August 26, 1994 
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CL-GD7542 

Pnlimmay Data Book 



FEATURES 

m Singft«NehipSup«rVQALCDeorttroll«r 

— BttM) upon Mu0y-4M^CL^O542Xdasktap VGA 

— BtOSanddrTvMOplirniztdtrernCt-G0542Xcod» 

— IBM» VGA ha iUw je H^ i »j«tt )*< 

■ GUI aeoeltrstion 

— BitBLT (bit Mode tmisr) engine 

— Cotor ei^ansion tor 6- or pacts 

— Tfue p«cteo»ptt1 a ddn w i n g tor 4-, and ifr^ 

— Prognmrrabte IMV momory addmssing 

— 32x32or64xG4hvdwMCursor 

■ Multtm«d» aoMlMten and •nhanotm»nt 

— MoeonVdoo*^ Afctvtaeturv (UNA^) 

• TniB-ootor. hiKmobon vidao piayOACk 

• MuftMormal frame ouflar 

• imaQrat^d YCrCb: RGB cotor spaca oonvenar 

• 2x honzonui^ertcal har^wam zoom 

— e-bit faatura oortnacior port or video MWtay 

— inteHaoe to analog erwodM for rrrSC/PAL-oot 

■ 64 X 64 pual atza haithvmra pop-up ioona 

— Oaotays to fotj gidependeffOy la i uu le a . 4"C0tof 



GUI-Accelerated SVGA LCD 
Controller with MVA"^ Multimedia 
for Portable Computers 



■ Intonated 24-M«ru»-eolorRAM0AC^ 

— 640x480norHmartaoad, leMcolora 

— 800 x 600norMn ta rtaead.64Kcoter» 

— 1024 X 768 norHrtartaoad. 256 ooloff 

— 1280 X 1024 ntartaoad 256 ooton 

■ 640 x 480md600x600LCDa 

— Dual acan cotor and monochroma STN LCDs 

— Cokx-^^ matrix LCOt (9-. 12-. 18-. and 24^ 



i^toG 



vaingLCOa 
— Dithering atgofthm autocn at i cai fy 



a2«6K diraet-connact CPU host bua interfaces 

— '466 CPU local bus (up to SO MHz O 5V) 

— VESA* VL-Bus'*' 

— PCi sysem bus wnh burst AJppoft 

• B>9"endan byt»crOer rmrOwm support tor PowerPC 

Scalable 1- and 2-Mbyte diaplay mamory 

— 32-00 -wipe fcaiitii ii to disptay memory 

— T«vo or four 256Kx 16 DRAMS, or tour 512Kx 6 DRAMS 
Integrated programmable frvqudncy vyntttasirer 

— VCLK up to 85 Mhtz 0 5V: 65 MHz 03.3V 

— MCLK i«> to 50 MHZ O 5V; 45 MHZ O 3.3V 



— Er^hanoad tiam^fiaa modUMbon algoftfvn inpfDvaa da- 
play qualty with taat-raaponae STN LCOa (*100 ma) 

— SimulSCAN«(mtAanaouBCRTandLCO) 
Powvrwnanagamanl capabHHte 

— 3.3V. 5.0V arxj mbcad-voftage oparation 

~ HarcKvare suspend viput pin or aoftwaia suspend opoor^ 
• Selt-refiash DRAMS or DRAM retfs^ via 32-IM dock 
— " Internal tvnen for Standby mode and bacMigM conuoi 

— LCD po«w sequencing 

— VESA* DPMS (Display Povver Managemsnt Signaing) 

— DOC-1 (Display Data Channef) support 

ElA J Standard 208-pin plastie quad flat paetoge 



Functional 
Block Diagram 
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'CIRRUS LOC/C* 



CL-GD7542 

Super VGA LCD Cmtrolkr 



OVERVIEW 

TheCL-G07S42 GU(-M08lmt«d SVQA LCD oontjoier 
with UationVfdBO^ providM the perfonmnoe and inte- 
gntion required for the nead peneration of rnd-wtge to 
premium portable computers. Features of the 
a-GD7542 indude B(tBLT GUI eoc e ler»t)on, 800 x 600 
LCD support true-cotor capability, artd mixed-voltage 
cperatnn for low power oortsurrption. A complete graph- 
ics subsystem can be buit using onty three active oompo- 
nents: the CL-GD7542 and two DRAMs. 



Syitem rmnufactuTM can further tffferentiate their por- 
table products by taking advantage of the video muttr- 
media enhancement and acceleration capabt&ties of the 
MotionVideo archftecturs. ive^video overlay, and. with an 
external analog encoder, video output support offered for 
the following standards: 

• ^^^SC (National Televiston System Committee) 

• PAL (Phase-Alternation Line) 



ADVANTAGES 
Unique Festum 
High PerfomtMnpe — 

■ BttBLT sngns. coAor ea^srsion. har^nrars cursor, linear 
eddrvcsmg. and 32*bci rrtemory irttsrtaoe 

■ 32-brt locaJ bus irtertaoes. opersting up to 33 MHz. 
inctuOas s&^port for PC) wtm burst rrtode 

■ Hsrowmre *po(yup' ioorts 

MuttimediB — 

MVA (ModonViOK}'*' AjchAectUfV) 

■ Mufthtormat trame bufter ar^ YCrCb-to-RGB color gpece 
conwsnn 

■ & rwr^ware zoom for playback 

■ fr^VAFCpon 

■ tmertaoe to ^^5C^AL analog arvoders 

EnhMnced LCD Supf»rt — 

■ 600 LCD si4P0ft (both m and dua>-scanSTN)wrti 
comprefw^SAre r«so4UDorv.oompensation s&jppon 

■ Enhanced trmrne-raie moouiatton 

■ inteJi^Bntdffrw^aigonthmaj^iandsthanufT^ofifiput 
Drts per R. G . and B on TFT or STN LCO« 

PoYfer Management — 

■ 3.3V. 5 Ov. 0^ mneo-vonage support 

■ Marowar^nftaied Sundoy and Suspend mooes and 
VESA* DPMS si«ipon for CRTs 

Design RexIblUty — 

■ VGA cornro^er wTih integrated RAM D AC. Oual-freouency 
CJOCK syntnesuer m a 20d-pin PQfP 

Big-enaian oyie oroenng rn aspiay fDemory with PCl host 
■niertaoe 

Software — 

■ ^^^r^ sucx>*<ed tor 3D-gripncs hbranes and emerging 
AP»s (aavarceo programming iniertace) tor ^ames 



Benefits 



Q„^ Conftdential 
Pm iti»— iBfonnatioD 



O I cee is n tes GUIs such as Microeoff Wndows**; ptovides 
high resoMon and coior«dsplh eapaMfttes. 

0 Increases tystam throu^puC PCI intertaee slows use in 
X86. PowerPC*«.oroeMrplaltomv. 

□ Provides hot-lceydisplBy for orvecrsensymboii such as 
bsQery fuel gauge, oontrast/brigfttness conMs, etc. 



□ Enhances video playtMcfc cipabirties to S4^port up to 
30 fps with 24-bpp color quality. 

O Displays sepama graphics and video windows St 
wlepandertt odor depths. 

O Enlarges video d^s with imie or no frame rata reduction. 

O Allows fve TV in a window capability. 

O tmegrasad cesign can be developed to daptay computer- 
genarsted data on a TV or record to a VCa 



3 SiTOortslatsst LCD technology and enables fuU use of the 
doptay area whether m graphics or text mode. 

3 inprvvastfspiay quality: reduces crosstab, ghosting, and 
cursor 'aubmannir^'. 

a Ottpteys high- and trua-cdor modes with amooth shading 
(no contounng) on afl supported LCD types. 

0 Mimmi2es ooerat»>g power consuTT^tion: pfovidas 
.-nanufaaunr^ flexibility. 

D Reduces power consumption: supports Energy Star 
morutors tor green PC compliance. 

3 Mtnirmzes chip count and board space required for the 
dispiay subsystem. 

3 Sii^ports XS6 designs with Ifttle-endtan data: supports 
PowerPC*^ oesigns with big-endian data. 



3 Supports emer^ standards for Windows-based 3D 
apptcatiorts 
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^ORRUS Loac* 

Software Support 

Opm^ng System and Appllc&Uon Softw^rw Drtvm 



Super 



CL-GD7542 

VGA LCD Controller 







Nmntwi of Colors 


McroMft^/tnt^f* DCt v1.4 


640 X 480. 800 X 600. 1 024 X 768. 1280 x 1024 
640 X 480. 800 X 600. 1024 x 768 
640 X 480. 800 X 600 
640x480 


2S6ooton 
16 snd258 ooton 
^S,536 colon 
16.8 frdfeon coion 


Microsoft* Window*'*' v3.1 


640 x 480.800 x 600. 1024 x 768. 1280x1024 
640 X 480. 800 x 600. 1024 x 768 
640 X 480. 800 X 600 
640 x 480 


2S6 colon 
16and256oolort 
6S,S36 colon 
16-8 fntton colon 


MicrosoA* Windows v3.1 
(curwnUy tor 'XSfi: tu&jr* (or PowtrPC^ 


640 x 480.800 x 600. 1024 x 768 


16 and 256 colon 


OS/2'»'V2.0. v2.1 


640 x 480.800 x 600. 1024 x 768 
640 X 480. 800 X 600 
640x480 


16 and 256 colon 
65.536 odon 
16.8 milion odors 


AaioCAO^vll. v12 


640 X 480. 800 X 600. 1024 x 768 
640 X 480. 800 X 600 
640x480 


16 and 256 colon 
65.536 colon 
16.8 nuibon colon 


AutashAde>« v2.0 
30 Studc* vl. v2 


640 X 480. 800 X 600. 1024 x 768 
640 X 480. 600 X 600 
640x480 


256 colon 
65.536 cdon 
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1. Pin Definitions and Biock Diagrams 

1.1 Pin Definitions 
1.1.1 Pin*Oiit Diagram 
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1.1 J Pin Table 
TaM«1-1. Pins, by Numter 



Pin Mo 

r in nv* 


Pin Nam 


Pin No. 


Pin Nam | Pin Na 


Pin NwM 


1 


MD{1J 


37 


APIJ 1 73 




2 


MDfOJ 


9e 


A (221 


74 


OJSJ 


3 


DcVScLf / LUcVf 


39 


A 1231 


75 


Df4j 


4 


THDYt / HOT • 




HIMEMO 


76 


op] 


5 


xHxH 1 INTHf 


41 


HtMEMI 


77 


u(Z] 


6 


V55i 


42 


VSS2 


7S 


Dp] 


7 




43 


DPI] 


79 


D|D] 


8 




44 


D(30] 


ao 




9 


rHAMci / ADS* 


45 


0(291 


61 


SLEePv / eoROMf 


10 


mcci • / uuiD« 
lUOCUff f W/Hff 


46 


0(28] 


62 


VAV55 


11 


MAOt 


47 


BV002 


83 


VFILTER 


12 


RESeT# 


46 


0(27) 


64 


VAVDD 


1 13 


C/BE3« 


.49 


0(26] 


85 


05C 


14 


C/B£2t 


SO 


0(25] 


86 


SBtI / ACT! / rCcVlDEOt 


15 


C/BE19 


51 


0(241 


87 


SUSP! / BU 


1 16 


C/BEO* 


52 


VSS3 


86 


DACVSS1 


17 


A (21 


S3 


0(231 


89 


CLK32K 


18 


API 


&4 


0(22) 


90 


DACVD01 


19 


A (4) 


S5 


0(211 


91 


HSYNC 


20 


AfS] 


56 


0(20] 


92 


CRTVOD 


21 


A (6) 


57 1 0(191 • 


93 


VSYNC 


22 


A n / STOP^ 


58 


0(181 


94 


WTSC/PAL 


23 


A fB] / PAR 


59 


0(17) 


95 




2< I A |9j 


60 


0(16] 


96 


BLUE. 


2S i A (10; 


61 


0(151 


97 


GREEN 


26 ; A (11] 


62 


CVDD2 


98 


REO 


27 ! A (12; 


63 


0(14] 


99 


IREF 


25 A;t3 


64 


0(131 i 100 


Reserved 


2S A [14; 


6S 


0(121 


101 


FCBLANM 


30 A 115] 


66 


0(11) 


102 


FPVEE 


31 A lie; 


67 


VSS4 


103 


VCUC / FCDCLK 


32 A{ir, 


68 


01101 


104 


VSS6 


33 Ape: 


69 


0(9] 1 105 


FPBL 


^ AM9! I 70 |D(8] 


106 




^ A |2o; 


71 |Dm 


107 


FPV0D2 1 


36 CVDOi 1 72 ID (6) 


106 
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Table 1-1. Pins, by Number 



Ala ** - 

Pm NO. 


D4m Ma mm 


Pin Ma 

r Ml nv* 


Pin Name 


Pin No. 


Pin Name 


109 


DACVDD2 


143 


FCP (6J 


1 / / 




110 


LFS 


144 


FCP [7) 


17B 


MA|Z] 


111 


0ACVSS2 


145 


VSS8 




MA(1J 


112 


LLCLK 


146 


TVON / XROACCS 


180 


ft* AMI 

MAID] 


113 


PPVtXXK 


147 


FCE5YNC# 


181 


CASe/Wei 


114 


FP(01/FCVCUC 


146 


PROG 


loZ 


ABA 

Oct 


115 


FP[11/0VRWt 


149 


SW1 


IBS 


NAS(0] 


116 


FP(2] 


150 


SW2 


184 


RAS(1] 


117 


FP[3]/M00 


151 


MD(31] 


185 


VSS10 


11B 


FP[41 


152 


MD(30) 


186 


M0(15] 


119 




153 


MD|291 


187 


MD(14] 


120 


FPfS) 


154 


MO{28] 


188 


M0(13] 


121 


CVDD3 


155 


MD(271 


189 


MD(12] 


122 


FPm 


156 


MD[26] 


190 


M0(11] 


123 


FP[8]/SBYST#/FCPtO) 


157 


M0t25]/VAFC 


191 


MD(10j 


124 


VSS7 


156 


MDt24] 


192 


CVD04 


1 25 1 FP [9] / SUSPSTf / FCPtI ) 


158 


MC)(23)/Pa-MQE 


193 


M0(9) 


126 |FP(101 


160 


MO(22] 


194 


WEP^i / CA5(0)# 


127 !FP(11] 


161 


MC)(21)/S46 


195 


WE{1)#/CAS(1)t 


1 128 1 


FPt12] 


162 


MVDD2 


196 


M0(8] 


; 129 1 


PP(13] 


163 


MD(20] 


197 


swo 


130 1 


FP(14] 


164 


MD{19) 


196 


VSS11 


131 1 




165 


M0(18)/FVL 


199 


MAVDO 


132 t 


FPVDDl 


166 


MOflT) 


200 


MF1LTER 




FPpei 


167 |M0(16|/PCI 


201 


MAVSS 




FP[17] 


166 


VSS9 


202 


MDI7] 


135 1 


PP 118] 


169 1 


WE[3}«/CAS|3}« 


203 


MD(6] 


136 ! 


c^P(19] 1 


170 1 


WE(2}» / CAS|2)i 


204 


MD[5) 




PP[20; ! 


171 i 


MA(9] 


205 


MVOOl 


i3e 


FP|2i;. 1 


172 ! 


MA(8] 


206 


M0(4] 


139 


FP [22; 


173 ! 


MAR] 


207 


MD(3] 


14C 1 


FP (23: : 


174 1 MA(6] 


208 


M0[2] 


14^ 1 FCP |4! 1 


175 ) 


MA[51 






142 ! 


FCPfs; 


176 


MA{4] 
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1^ . Block Diagrams: LCD interfaces to CL'G07542 

1^.1 TFT (512-Color) to 4860X or VESA S2-Bit Local Bus, 2-Mbyte 512K x 8 ORAM. Video Port 
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1.2^ TFT (24-Btt Color) to PCI Bus. 2-Mbyte 256K x 16 DRAM, 
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1^3 Dual-Scan Color (16-BI!) to PCI But, 1-Mbyte 256K x 16 DRAM. 
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1^.4 Dual-Scan Mono (8-Bit) to 486DX or VESA 32-Bit Local Bua, 1-Mbyta 256K x 16 DRAM 
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1^5 Duii-Sean Color (16-Blt) to 486DX or VESA 32-BH Local Bus, 14lbyt» 256K x 16 DRAM, 
NTSC Output 




mo 































Note 



In rnis oiagr^m the Cf^ must oe dtsconneaec wf>en ustng the VTSC output 

Thts aiagrzm lUustntes general signal conneaions All tniormsvon ts pmhmmay and Uibfa 
to cfisfyge ^or oetajtec oestgn examples, refer to the CL'GD7S42 Appliesnon HanObook. 
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2. Detailed Pin Descriptions 

The following abbreviations are used for pin types in the following sections: 

• (I) indicates Input 

• (O) indicates Output 

• (I/O) indicates a bidirectional function 

• (I or 0) indicates either an Input or Output function, depending on the mode 

• (OC) indicates Open-Collector Output 

• (3-S) indicates 3-State Output 

• (#) indicates active-low function 

2.1 Host Interface Pina — VESA Local Bua and PCI Bua Pin Identification 

As explained in this section, a number of bus interface pins are defined according to the local bus type to 
which the CL-GD7542 is connected. 
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CIRRUS LCX3/C==rTT 

2.1.1 Host Intertte* - '486 or VESA Local But Pint 
Pin Name Pin No. Type Local Bus Nama/Deeeription 



Af23:2] 


39:37 1 
35:17 


ADDRESS [23:2]: These inputs are used to select the re* 
source to be accessed during memory or I/O operations. 


BEI3:0)# 


13:16 1 


BYTE ENABLEP:0}«: These active-low inputs are connected 
dtrectty to the oorrespondir)g CPU byte^nable output 


D[31:0] 


43:46,46:51 I/O 

53:61.63.66 

68:72,74:79 


DATA [31 :0]: These bidirectionaJ pins are used to transfer 
data during any memory or I/O operation. 

For the VESA Local Bus or '486 32-blt Local Bus. these pins 
are connected directty to D[31 :0). 


HIMEM[0:1] 
A[2425) 


40.41 1 


HIGH MEMORY [1:0]: These active-high inputs are a decode 
of the upper CPU Address bits. Normafly, these inputs are 
used as A[24:25]. However, they can be used as A[31:30] and 
leave 2 GBytes of upper address space for MPEG (Moving Pic- 
ture Experts Group) and JPEG (Joint Picture Expert Group) 
boards. 


INTR 


5 3-S 


IhTTERRUPT REQUEST: This active-high output indicates that 
the CL-GD7542 has reached the end of an active field. Spedfi- 
caily. the transition occurs at the beginning of the bottom bor- 
der. For a description of controls tor this pin. refer to Register 

CR11(3:0). 


ADS# 


9 1 


ADDRESS DATA STROBEt: This active-low input indicates 
tr\at a new cycle has begun. The ADS# signal is generated 
from a decode of the CPU output signets. A[23:2] and M/10«. 
This output will be low before the middle of the first timing (T2) 
cycle after AOS# goes low. 

This pin must be connected directly to the ADS# pin on the 
local bus. 


LCLK 


7 1 


LOCAL CLOCK: This active-low input is the bming reference 
when the CL-GD7542 is connected to a *486 Local Bus. 



For the VESA Local Bus. this pin is connected to LCLK. For the 
•486 Local Bus, this pin is connected to CLK1X. If no CLK1X is 
available from the '486. CLK2 must be divided by two and tied 
10 the CL-GD7542 LCLK pin. and clock skew must be less than 

2.0 ns. 

3 OC LOCAL BUS DEVICEt: This open-collector output is driven 

low to indicate that the CL-GD7S42 will respond to the cunent 

cycle. 

This pin IS connected to LDEV #. 
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2.1 .1 Ho»t Interface — '486 or VESA Local Bus Pint ^oont; 
Pin Name Pin No. Type Local Bua Name/Deeertption 



M/IO# 



^1 I MEMORY VOi This input indicates whether a memory or t/0 

operation is to occur. It fluut be connected directly to the 
M/10# pin on the CPU. When M/IOi is high, a memory opera- 

tion is selected. When M/IO ts tow, an I/O operation is selected. 

p5y# ' 4 READY#: This active-low signal is used as an output to termi- 

r^ate a CL-GD7542 bus cyde. 

For VESA Local Bus. this pin is connected to the LRDY« pin. 
For the '486 Local Bus, this pin is connected to the RDY» pin. 



RDYRTN# 



READY RETURNt: This input establishes a handshalce 
tMtween the CL-G07542 and VESA Local Bus so that the CL* 
GD7542 is informed when the cyde has ended. RDYRTNt typ- 
ically goes tow in the same LCLK cyde that LRDY# goes tow. 
When LCLK is higher than 33 MHz. RDYRTN# may trail 
LRDY# by one LCLK cyde. During DMA or system I/O bus 
master operations. RDYRTNi goes tow for one LCLK cyde 
when the DMA or system VO bus masters command ends. 

For the VESA Local Bus. this pin is connected to RDYRTN#. 
For the *486 Local Bus. this pin is oonriected to RDY». 



RESETf 


12 


1 RESET#: This input, when tow, initializes the CL-GD7542 to a 
icnown state. The trailing (rising) edge of this input toads the 
Configuration registers SR22(7:0) and SR24r7] with the data on 
MD[25:16] pins. The data on the MD(25:16] pins is determined 
either by internal pull-down resistors or optional external pull-up 
resistors. When RESETi is tow. it forces all outputs to a high- 
impedance state, and it initializes all registers to their Reset 
state. 


SLEEP* 


81 


1 SLEEPt: This active-tow input is used by the external hard- 
ware to put the CL-GD7542 into bus Sleep mode. When this 
input is low. the memory and 1/0 interface is disabled, and the 
displays are turned off. Once this pin is low. no other chip 
access is possible until this pin goes high. 




10 


1 WRlTE/READt: This input indicates whether a write or read 
operation is selected by the CPU. It must be connected directly 
to the W/R« pin on the CPU. When W/R# is high, a write will 
occur. When W/R# is low. a read will occur. 



Cirruai ConTiUenbtfl 
Business Information 



29 




'CIRRUS LOGIC . 



01-007542 (Nordic) 

CUIX SVGA LCD ConxroUer with hP/A™ 



2.1^ Host Interfax ^ PCI Bus Pins 

Pin Name Wn Mo. lyps Local Bum Nsma/Ddscriptlon 

AO[31:0] 43:46.46:51. I/O ADDRESS AND DATA [31:0}: Thoss muttipltxad. bidiroT 
53:61.63:66 tenal pins are used to transfer systom addrsss and data during 

68:72.74:79 any memory or I/O operation on the PCI Bus. During the first 

dock of a transaction, these ptns oorrtain a 32-blt physical byte 
address. During subsequent docks, they contain data. 

These pins directfy connect to AD[31 :0] of the PCI Bus. 

C/BE#[3:0] 13:16 lorO COMMAND AND BYTE ENABLEffSzO]: These muRiptexed 

pins are used to transfer Bus Commarxl and Byte Eruibles dur- 
ing any memory or I/O operation on the PCI Bus. During the 
address phase of the operation, these pins define the bus com- 
mand. (Refer to Table 2-1.) During the data phase, these pins 
are used as Byte Eriable Outputs. C/BE#0 applies to Byte 0. 
C/BE#3 applies to Byte 3. 

These pins directly connect to C/BE#[3:0] of the PCI Bus. 
Table 2-1. Command and Byte Enablef 



C/BE* 


Command lype 


Con^ 
ments 


PJ 


[2] 


[1] 


[0] 


0 


0 


0 


0 


Interrupl ActowwM^e 




0 


0 


0 




SpwialCyde 




0 


0 






I/O AMd 


Valid 


0 


0 






I/O Writ* 


Valid 


0 


1 










0 


1 






Reserved 




0 


1 






Memory R^ad 


VWid 


0 


1 






Memory Wnte 


^id 




0 












0 






Reoerwd 






0 






Configuration Road 


VUid 




0 1 1 




Configuration Wrtte 


Vaild 




1 1 0 1 0 


Memory Read Muftip4e 






1 


0 1 1 


Dual Address Cycle 






Memory Read Une 




1 1 1 : 1 1 1 


Memory Wme arid tnvalidate 
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2.12 Host Inttrfaes - PCI Bus Pins (cont.) 



PinNsme Pin No. lyps LocsJ Bus Nsma/P— criptton 





7 


1 


CLOCK: This is the timing reference for the CL-GD7542, when 
ft is connected to a PCI Bus. 

This pin must be connected directty to the PCI Bus CU< pin. 




3 


oc 


DEVICE SELECTt: This open-odiector output is dnven low to 
indicate that the CL-GD7542 will respond to the current cyde. 


FRAME# 


9 


1 


FRAMEt: This active-low input indicates the beginning and 
duration of an access. FRAMEt goes low to indicate the begin* 
ning of a bus transactioa While FRAME* is low, data transfers 
continue. The transaction is in Its final data phase when 
FRAME# goes high. 


IDSEL 


10 


1 


INmAUZATION DEVICE SELECT*: This active^high input 
signal is used as a chip select in lieu of the upper 24 address 
lines during configuration read and write cydes. 




5 


3-S 


INTERRUPT REQUEST*: This active*low output indicates that 
the CL-GD7S42 has reached the end of an active field. Spectfi- 
cairy. the transition occurs at the beginning of the bottom bor- 

rior It iQ fiontroilAd hv rAaifitur CRlir3*01 


IRDY# 


8 


1 


INmATOR READY*: This active-low input establishes a hand* 
shake between the CL-GD7542 and PCt Bus. so that the CL- 
GD7542 Knows wf)en the cyde has ended. Wait states are 
inserted until both IRDY* and TRDY* are low. 


PAR 


23 


3^S 


PARFTY: This signaJ provides even parity across AD[31:0] and 
C/BE#(3:0]. The CL*GD7542 samples this signal during write 
cydes. and transmits the correct parity for read cydes. 


RST# 


12 


1 


RST*: This input when low, initializes the CL-GD7S42 to a 
icnown state. The trailing (rising) edge of this Input loads the 
Configuration registers SR22[7:0] and SR24f71 with the data on 
MD[25:16]. which is detennined either t>y internal pull*down 
resistors or optional external pull-up resistors. 


STOPff 


22 


3-5 


STOPt: This active*low output indicates a cunent request to 
the PCI Bus Master to stop the current transaction. 


TRDY» 


4 


3-S 


TARGET READY*: This active-low signal is used as an output 
to terminate a CL-GD7542 bus cyde. 
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2.2 Fiat Panel LCD Interface Pins 

Vi^JSr^L^^^, ii*? » <ietennine<l by the tyT>e of LCD flat panel used. Refer to the Cirrus Logic 
CL<JD7542 Panel Interfaee Conneetlen Table in the CL'GD7S42 Applications Soo/tfor wedfic an^ 
r»ection information. AJso. see Table 1-3 for LCD-vs-Pin cross^ference 



Pin 
Name 



Pin 
« 

114 



Pin Pin 

Type Function Oeseription 



FP(Oj 



BO 

"bT 



24.BIT TFT BLUE BIT [0]: This bit is BLUE Color Data Bit 0 
(LSB) for 24.bit TFT color LCDs. 



115 
116 



0 

"o" 



24-BrT TFT BLUE BIT (1]: This bit is BLUE Color Data Bit 1 for 
24.blt TFT color LCDs. 



FP[2] 



B2 
BO 

"IT 



^fSIUT ^"-"^ PJ: This bit is BLUE Color Data Bit 2 for 
24-blt TFT color LCDs. 

IMfT TFT BLUE BIT [OJ: This bit is BLUE Color Data Bit 0 
(LSB) for 18-bit TFT color LCDs. 



FP[3] 



B1 

"bT 

82 
BO 
SLDO 

SLDO 
LDO 



off-'UT ^"-"^ This bit is BLUE Color Data Bit 3 for 

24-tn\ TFT color LCDs. 

Jff.'Ur" ^"-"^ J= ^ » BLUE Color Data Bit 1 for 
IB-bit TFT color LCDs. 

?f'^.'Ur W= "T^® « BLUE Color Data Bit 4 for 

24-blt TFT color LCDs. 

^"-"^ ^ "^^^ *s BLUE Color Data Bit 2 for 
1 8-bit TFT color LCDs. 

^"-"^ "^^ « BLUE Color Data Bit 0 

(LSB) 1or 12-blt TFT color LCDs 

l^V^n^^ f ^^^^^ f°J= This bit is Lower Data 
Brt 0 (LSB) for iS-bit dual-scan and single-scan STN color 

ofiS£^r 2" '^'^ « Lower Data Bit 

LOwIr BAT? rSt!*^." ^ single-scan STN color LCDs. 
LOWER DATA [OJ: This bit is Lower Panel Data Bit 0 (LSB) for 
dual-scan STN monochrome LCDs. 
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'CIRRUS LOGIC 

2.2 Flat Panel LCD Interface Pins (cont.) 

Pin Pin Pin Pin 

Name » Type Function Description 

PpIs] "9 0 B5 24.Brr TFT BLUE BIT [S]: This bit is BLUE Color Data Bit 5 for 

24-bit TFT color LCDs. 
B3 la-BIT TFT BLUE BIT PJ: This bit is BLUE Color Data Bit 3 for 

IS-bit TFT odor LCDs. 
B1 12.Brr TFT BLUE BIT [1 J: This bit is BLUE Color Data Bit 1 for 

12-bit TFT color LCDs. 
BO 9-BrT TFT BLUE BIT lOJ: TWs Wt is BLUE Color Data Bit 0 
(LSB) for ».bit TFT cdor LCDs. 
SLD1 16-BrT STN COLOR LOWER BfT [IJ: This bit is Lower Data 

Bit 1 for 1 6-blt dual-scan and single-scan STN color LCDs. 
SLD1 S-BIT STN COLOR LOWER BIT [1): This bit is Lower Data Bit 

1 for 8-bit dual-scan and single-scan STN color LCDs. 
LD1 LOWER DATA (1J: This bit is Lower Panel Data Bit 1 for dual- 

scar^ STN monoc hrome LCDs. 

FP[6) 120 O B6 



24-BrT TFT BLUE BIT [6J: This bit is BLUE Color Data Bit 6 for 
24-btt TIT odor LCDs. 
B4 1 ft-BfT TFT BLUE BIT [4]: This bit is BLUE Color Data Bit 4 for 

18-bit TFT odor LCDs. 
B2 12-Brr TFT BLUE BIT (2): This bit is BLUE Cdor Data Bit 2 for 

12-b(t TFT color LCDs. 
B1 9-BIT TFT BLUE BIT [1J: This bit is BLUE Cdor Data Bit 1 for 
9-bit TFT color LCDs. 
SLD2 16-BfT STN COLOR LOWER BIT [2]: This bit is Lower Data 

Bit 2 for 16-bit dual-scan and single-scan STN color LCDs 
SLD2 a-BIT STN COLOR LOWER BIT pj: This bit is Lower Data Bit 

2 for 8-brt fluaJ-scan and single-scan STN odor LCDs 
LD2 LOWER DATA [2]: This bit is Lower Panel Data Bit 2 for dual- 
scan STN monochrome LCDs. 
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22 Flat Panel LCD Interface Pins (conl) 



Pin 


Pin 


Din 

rin 


Din 




Name 




lypc 




Descriotion 


FP[7] 


122 


0 


d7 


24*011 TrI DUwC Di 1 [wj* 1 nis on is d^wc s^wiwi h^om vu / 








/luiQn\ fftr 9^.hit TFT color LCDs 








0w 


18-BrT TFT BLUE BfT [4]: This bit is BLUE Color Data Bit 5 










/MQR^ for ld-bit TFT color LCDs 








DO 


12-BrT TFT BLUE BfT P]: This bit is BLUE Color Data Bit 3 










/MSB^ for 12-bit TFT color LCDs. 










9-Brr TFT BLUE BIT 12]: This Mt is BLUE Color Data Bit 2 










(MSB) for 9*bit TFT color LCDs. 








SL03 


1G-Brr STN COLOR LOWER BIT p]: This bit is Lower Data 










Bit 3 for 16-bit dual-scan and single^scan STN color LCDs. 








SL03 


&*Brr STN COLOR LOWER BIT [3]: This bit is Lower Data Bit 










3 (MSB) for 8-bit dual-scan and single-scan STN color LCDs. 








LD3 


LOWER DATA [3]: This bit ts Lower Panel Data Bit 3 (MSB) 










for dual-scan STN monochrome LCDs. 


FP[8) 


123 


0 


GO 


24.BrT TFT GREEN BIT [0]: This bit is GREEN Color Data Bit 








0 (LSB) for 24-bit TFT color LCDs. 




125 


0 


G1 


24.BrT TFT GREEN BIT [IJ: This bit is GREEN Color Data Bit 








1 for 24-bit TFT color LCDs. 


FP[10] 


126 


0 


G2 


24-BrT TFT GREEN BrT [2]: This bit is GREEN Color Data Bit 








2 tor 24.bit TFT color LCDs. 








GO 


IS-BfT TFT GREEN BIT [0]: This bit is GREEN Color Data Bit 










0 (LSB) for 18-bit TFT color LCDs. 








SUD4 


1&-BrT STN Color Upper Bit [4]: This bit is Upper Data Bit 4 










for 16-bit dual-scan and single-scan STN color LCDs. 


FP[11] 


127 


0 


G3 


24.BrT TFT GREEN BfT [3]: This bit is GREEN Color Data Bit 










3 for 24-bit TFT color LCDs. 








G1 


18-BrT TFT GREEN BIT [1]: This bit is GREEN Color Data Bit 










1 tor 18-bit TFT color LCDs. 








SUDS 


16-BrT STN Color Upper Bit [5]: This bit is Upper Data Bit 5 



for 16'bit dual-scan and single-scan STN color LCDs. 
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2J2 Flat Panel LCD Interface Pins ^conf J 
Pin Pin Pin Pin 

Name # Type Fun ction Description 

128 O G4 24.BrT TFT GREEN BIT [41: This bit is GREEN Color Data B 



4 tor 24-bit TFT color LCDs 
G2 1 S-Brr TFT GREEN BrF [2]: This bit is GREEN Color Data Bit 

2 for 1 8-bit TFT color LCDs. 

GO 12-Brr TFT GREEN BIT [OJ: This bit is GREEN Color Data Bit 

0 (LSB) for 12-bit TFT color LCDs. 
SLD4 IS-BfT STN COLOR LOWER BIT [01: This bit is Lower Data 

Brt 4 for IS-bct duaJ-scan and single-scan STN color LCDs. 
SUDO S-Brr STN color upper bit pj: TOs Wt is Upper Data Bit 

0 (LSB) for 8-brt dual-scan and single-scan STN color LCDs. 
UDO UPPER DATA [OJ: This bit is Upper Panel Data Bit 0 (LSB) for 

dual-scan STN monochrome LCDs. 

pp[^3] ^29 O G5 24.Brr TFT GREEN BIT [5]: This bit is GREEN Color Data Bit 

5 tor 24-bit TFT color LCDs. 

G3 1 a-Brr TFT green BTT PJ: This bit is GREEN Color Data Bit 

3 for 1&-bit TFT color LCDs. 

G1 12-Brr TFT GREEN [IJ: This bit is GREEN Color Data Bit 

1 for 1 2-bit TFT color LCDs. 

GO 9-Brr TFT GREEN BIT [0]: This bit is GREEN Color Data Bit 0 
(LSB) for g-btt TFT color LCDs. 

SLD5 IS-BFT STN COLOR LOWER Brr PJ: This bit is Lower Data 
Bit 5 for 16-bit dual-scan and single-scan STN color LCDs. 

SUD1 ft-Brr STN COLOR UPPER BIT [IJ: This bit is Upper Data Bit 
1 for 8-bit duaJ-scan and single-scan STN color LCDs. 

UD1 UPPER DATA [1]: This bit is Upper Panel Data Bit 1 for dual- 
scan STN monochrome LCDs 
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tlRRUS Loac 

2.2 Flat Panel LCD Interface Pins (cont) 

De scription 

24.BrT TFT GREEN BIT 16J: This bit is GREEN Color Data Bit 

6 tor 24.tMt TFT color LCDs. ^ . ^ o * 
IS-BIT TFT GREEN BIT [4]: This bit is GREEN Color Data Bit 

4 for 1 8-bit TFT color LCDs. 

12-BIT TFT GREEN BIT [2]: This bit is GREEN Color Data Bit 
2 ter12-bit TFT color LCDs. 

9.Brr TFT GREEN BIT [I]: This bit is GREEN Color Data Bit 1 
for &-bit TFT color LCDs. 

le-BFT STN COLOR LOWER BfT [Q: This Wt is Lower Data 
Bit 6 for 16-bit duafr-scan and single-scan STN color LCDs. 
S-BIT STN COLOR UPPER BIT [2J: This bit is Upper Data Bit 

2 for 6-bit dual-scan and single-scan STN color LCDs. 
UPPER DATA [21: This bit is Upper Panel Data Bit 2 for dual- 

scan STN monochrome LCDs. 

24-BrT TFT GREEN BIT [6]: This bit is GREEN Color Data Bit 

7 (MSB) for 24-bit TFT color LCDs. 

la-BfT TFT GREEN BIT (4]: This bit is GREEN Color Data Bit 

5 (MSB) for 18-bit TFT color LCDs. 

12-Brr TFT GREEN BIT [3]: This bit is GREEN Color Data Bit 

3 (MSB) for 12-bit TFT color LCDs. 

9-Brr TFT GREEN BIT 12]: This bit is GREEN Color Data Bit 2 
(MSB) tor &-bit TFT color LCDs. 

18-BrT STN COLOR LOWER BIT [7): This bit is Lower Data 
Bit 7 (MSB) tor 16-bft dual-scan and singie-scan STN color 



Pin 


Pin 


Pin 


Pin 


Name 


# 




run^uwii 


FP[14) 


130 


0 


G6 








64 








G2 








£31 








SLD6 








SUD2 








UD2 


FP[15] 


131 


0 


G7 








G5 








G3 








G2 








SLD7 







SUD3 
UD3 


LCDs. 

e-BIT STN COLOR UPPER BIT [3): This bit is Upper Data Bit 
3 (MSB) for 8-bit dual-scan and single-scan STN color LCDs. 
UPPER DATA [3): This bit is Upper Panel Data Bit 3 (MSB) for 
dual-scan STN monochrome LCDs. 


FP[161 ^Z3 


0 


RO 


24-Brr TFT RED BIT [0]: This bit is RED Color Data Bit 0 
(LSB) lor 24-bit TFT color LCDs. 


FP;i7] 134 


0 


R1 


24.Brr TFT RED BfT [1): This bit is RED Color Data Bit 1 for 
24-brt TFT color LCDs. 


fP\^B] 135 


0 


R2 
RO 
SUD6 


24-Brr TFT RED BIT [2]: This bit is RED Color Data Bit 2 tor 
24-bi1 TFT color LCDs. 

18-Brr TFT RED BIT [0]: This bit is RED Color Data Bit 0 
(LSB) tor 18-bit TFT color LCDs. 

le-BIT STN COLOR UPPER BH (6]: This bit is Upper Data Bit 
6 tor 15-bit dual-scan and single-scan STN color LCDs. 
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~~^aRRUS LOGIC 

22 Flat Panel LCD Interface Pins (conl) 

Pin Pin Pin Pin 

Name » Type Function D escription 

^^^9] 136 0 R3 24.Brr TFT RED BIT PJ: This bit is RED Color Data Bit 3 for 

24-bit TFT color LCDs. 
R1 Ift-BfT TFT RED BIT JIJ: This bit is RED Color Data Bit 1 for 
18-bit TFT color LCDs. 
SUD7 le-BtT STN COLOR UPPER BIT JTJ: This bit is Upper Data Bit 

. 7 (MSB) for 16-bit dual-scan and single-scan STN col or LCDs 

^^^^^^ O 24.BrT TFT RED BIT [fl: This bit is RED Color Data Bit 4 for 

24-bit TFT color LCDs. 
R2 18-Brr TFT RED BfT 12]: This bit is RED Color Data Bit 2 for 

18-bit TFT color LCDs. 
RO 12-Brr TFT RED BIT [OJ: This bit is RED Color Data Bit 0 
(LSB) for 1 2-bit TFT color LCDs. 
SUDO IS-Brr STN color upper bit IO): This bit is Upper Data Bit 

0 (LSB) for 16-bit dual-scan and single-scan STN c olor LCDs 

^^^^^^ ° ^5 24-BrT TFT RED BfT [SJ: This bit is RED Color Data Bit 5 for 

24-bit TFT color LCDs. 
R3 18.BIT TFT RED BfT [3]: This bit is RED Color Data Bit 3 for 

18-bit TFT color LCDs. 
Rl 12-Brr TFT RED BfT JIJ: This bit is RED Color Data Bit 1 for 

12-bit TFT color LCDs. 
RO 9-Brr TFT RED BTT [0]: This bit is RED Color Data Bit 0 (LSB) 
for 9-bit TFT color LCDs. 

SUD1 le-BtT STN COLOR UPPER BfT [1J: This bit is Upper Data Bit 
•E^r^, — 1 for 16-bit du al-scan and single-sca n STN color LCDs 

FPiZSj 139 O R6 ■ 

R4 



24-Brr TFT RED BfT [6]: This bit is RED Color Data Bit 6 for 
24-bit TFT color LCDs. 

IS-Brr TFT RED BFT [4J: This bit is RED Color Data Bit 4 for 
1 8-bit TFT color LCDs. 
R2 12-BrT TFT RED BfT [2): This bit is RED Color Data Bit 2 for 
12-bit TFT color LCDs. 

Ri S-Bjljn- RED Brr This bit is RED Color Data Bit 1 for 9- 
bit TFT color LCDs. 
SUD2 :^BIT STN COLOR UPPER Bit [2]: This bit is Upper Data Bit 
^^'t>'t dual'scan and single-scan STN color LCDs. 
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2J1 Rat Panel LCD Interface Pins (cont) 

Pin Pin Pin Pin 

Name » Type Function Description 



FP(23] 140' 



R7 
R5 
R3 
R2 
SU03 



24-Brr TFT RED BIT (6]: This bit is RED Color Data Bit 7 
(MSB) for 24-bit TFT color LCDs. 

18-Brr TFT RED BIT [4]: This bit is RED Color Data Bit 5 
(MSB) for 18-bit TFT color LCDs. 

12.BrT TFT RED BIT [3J: This bit is RED Color Data Bit 3 
(MSB) for 12-bit TFT color LCDs. 

&-Brr TFT RED BIT [2]: This bit Is RED Color Data Bit 2 (MSB) 
for 9-bit TFT color LCDs. 

IS-BfT STN COLOR UPPER Bit [ZJ: This bit is Upper Data Bit 
3 (for 16-bit dual-scan and single-scan STN color LCDs. 



^PDE 108 



FLAT PANEL DISPLAY ENABLE: For those LCDs that 
require an external display enable, this pin is used to provide a 
data enable. For the CL-GD7542. It is the second Shift Clock 
output for single-scan dual-clock STN color LCDs. 



FPVDCLK 113 



FLAT PANEL VIDEO CLOCK: This signal is used to drive the 
LCD shift clock which is designated as CP2 by some LCD 
manufacturers. 



LPS no o 
aCLK 112 5" 



LCD FRAME START: This output provides a pulse to start a 
new frame on LCDs. 



LCD UNE CLOCK: This output is used to drive the LCD line 
clock. This signal Is also designated as LP or CPI by some 
LCD manufacturers. 



MOD 117 O 



MODULATION: This output provides AC inversion. It should 
be connected to the MOD. FR. or DF inputs of the LCD, as 
appropriate. Some LCD manufacturers provide this function in 
the LCD orcuitry. in which case this pin does not need to be 
connected. 
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2.3 CRT Interface Pins 



PinNime Pin No. Type Description 

BLUE 96 0 BLUE VIDEO: This analog output supplies current that corre- 

spends to the blue value of the pixel being displayed. Each of 
the three DACs consists of 255 summed current sources. For 
each pixel, the 6-bit value from the Lookup Table is applied to 
each DAC input to detemitne the number of current sources to 
be summed. Full-scale cunent on the RED. GREEN, and 
BLUE outputs is related to the IREF signal as follows: 

To maintain IBM VGA compatibtlrty, each DAC output is typi- 
cally terminated to monitor ground with a 150-ohm 2% resistor. 
This resistor, in parallel with the 75-ohm resistor in the monitor, 
will yield a 50-ohm impedance to ground. For a full-scale volt- 

age of 700 mV. the fulkscaie cunent output should be 14 mA. 

GREEN 97 O GREEN VIDEO: This analog output supplies current corre- 

sponding to the green value of the pixel being displayed. 

To terminate this pin, refer to information under BLUE VIDEO. 

KSYNC 91 3-S HORIZONTAL SYNC: This output supplies the horizontal syn- 

chronization pulse to the monitor. The polarity of this output is 
programmable. 

This pin may be connected directly to the corresponding pin on 

the monitor connector. 

IREF 99 I DAC CURREffT REFERENCE: The cun-ent drawn from 

AVDD2/AVDD3 through this pin determines the full-scale out- 
put of each DAC. 

This prn should be conneaed to a constant-current source. For 
tntormauon on how to calculate the IREF constant current, 
refer to the IREF application note in the 7542 Applications 
Book. 

Example: 

! ^Ot • ^SE^ i ^1 ' DiOQB CR, 
j : r 1% i £ 1% 

5 0 vons I 2210 i 200 0 i 1N4148 or eoufvalent 
3 3 Volts I ISO I 121 n ; Scnon*cy Diode (Vp < 0.4V) 
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2.3 CRT Interface Pins (cont.) 



Pin Name 

red" 



VSYNC 



Pin No. 
98 



93 



1Vpe 

O 



3-S 



Description 

RED VIDEO: This analog output supplies current correspond- 
ing to the red value of the pixel being displayed. 

To terminate this pin, refer to information und er BLUE VIDEO. 
VERTICAL SYNC: This output supplies the vertical synchroni- 
zation pulse to the monitor. The polarity of this output is pro- 
grammable. 

This pin may be connected directly to the corresponding pin on 
the morutor connector. 
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2.4 NTSC and PAL Interface Pins 

Because flat panel LCD control pins are used with NTSC and PAL interfaces, while the NTSC and PAL 
interface pins are used, flat panels should t)e isolated. External AND gates should be used to force flat 
panel control signals to the proper levels. (For design details, refer to the Application Note on NTSC.) 

Name Pin No. Type Description 

BLUE 96 O BLUE VIDEO: This analog output supplies cunent con-espond- 

ing to the blue value of the pixel being displayed. Each of the 
three DACs consists of 255 sumnned cunant sources. For each 
pixel, the 6-bit value from the L^kup Table is applied to each 
DAC input to determine the number of cunent sources to be 
summed. Fulkscale cun-ent on the RED. GREEN, and BLUE 
outputs is related to IREF as follows: Ifun « (63/30) z IREF 

When an NTSC/PAL Encoder is used at the same time as the 
CRT, there must t>e a 1.4k-chm series termination resistor 
between the CL-GD7S42 and the R. G. and B inputs of the 
encoder. There is also a 0.7k ohm resistor connected to ground 
from each R. G. and B input, to provide the correct input-volt- 
age level for the encoder. To maintain a full-scaie voltage of 
700 mV across the CRT inputs, the full-scale current output 
should t>e 14 mA. 



For termination details, refer to Section 2.3. 



CSYNC 


95 


0 


COMPOSITE SYNC: This output provides the Composite 
SYNC for the analog NTTSC/PAL Encoder. For NTTSC/PAL inter- 
faces, connect CSYNC to the Encoder SYNC input. 


GREEN 


97 


0 


GREEN VIDEO: This arialog output supplies current corre- 
sponding to the green value of the pixel being displayed. 

To terminate this pm, refer to mforrDation under BLUE VIDEO. 


NTSC/PAL 


94 


0 


NTSC/PAL ENCODING SELECTION: This output is used by 
the CL-GD7S42 to select the desired NTSC or PAL encoding 
format. Register bits CR30[3:2] control the level on this pin. 


RED 


98 


0 


RED VIDEO: This analog output supplies cun^ent conespond- 
ing to the red value of the pixel being displayed. 

To terminate this pin, refer to information under BLUE VIDEO, 


rvON 
XRDACC5 


146 


0 


TVON; Wnen SR25[6) = 0, this output controls the power tc tne 
NTSC/PAL Encoder. When this output is high, the encoder is 
powered on. When this output is low, the encoder is turned off. 
EXTERNAL RAMDAC CHIP SELECT: When SR25I6) = 1. a 



high on this output is used to enable an external RAMDAC. 
This function is not supported for PCI bus applications. 
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2.5 Dual-Frequency Synthesizer Interface Pins 
Pin Name Pin No. Type Description 



QLK32k 69 I 32-ICH2 CLOCK: This input may be connected to an externally 

supplied 32-kHz clock signal to be used for memory refresh 
during Suspend Mode. 

If this pin Is not used, it should be tied to ground. 

MCLX/XMCLK 197 \i6 MCLK/XMCLK: When SR23[3) « 0, the Internal MCLX is avail- 

able on this pin. When SR23[3] « 1 . this pin is used as an input 
from an external XMCLK source. These configurations are 
intended for testing only. 



MFILTER 



200 



MEMORY CLOCK RLTER: This pin nuol be connected to a 
Pi RC filter which is returned to MAVSS. The fitter components, 
especially the input capacitor and the resistor, must be placed 
as dose as possible to the MFILTER pin. 



330 



-MAVDD 



7sn 



t 



22 vF 



I.Ouf 



r 
I 



! MAVSS 



Figure 2-1 . Typical Memory Clock Rtter 



osc 



XVCLK 



85 



OSCILLATOR INPUT: This TTL input pin supplies the refer- 
ence frequency for the Dual-frequency Synthesizer. It requires 
an input frequency of 14.31818 MHz ± 0.01% with a duty cyde 
of 50% ± 10%. This input can t>e supplied from the appropriate 
pin on the PCI Bus. or from an oscillator. 
XVCLK INPITT: External video dock source input - intended 
for testing oniy. 



VFiLTER 



S3 



VIDEO CLOCK RLTER: This pin must be connected to a Pi 
RC filter which ts returned to VAVSS. The filter components, 
especially the input capacitor and the resistor, must be placed 
as dose as possible to the VFILTER pin. 



330 



7sn 



T 



Z2uF 



- VAVOO 
-VRLTCT 



VAVSS 
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2.6 Display Memory Interface Pins 



^amjs uDcic 



Pin Name 

CAS# 



Pin No. 

181 



Type Description 



COLUMN ADDRESS STROBE*: This active-low output is 
used to latch the column address from MA[9:0) into the 
DRAMS. When register SRFIO] = 0 (dual-WE# DRAMs). this 
pin is defined as CAS#. and must tie connected to the CAS# 
inputs of the ORAMs. 

WRITE ENABLE*: When register SRFIO] = 1 (dual-CAS# 
DRAMS), this pin is defined as WE#, and must t^e conneaed to 
the WE* inputs of the DRAMs. 



CAS[3:0)# 



WE[3:0)# 



169:170 



169:170, 
195:194 



COLUMN ADDRESS STROBE*: These active-low outputs are 
used to control the CAS* (or WE*) inputs to the DRAMs When 
register SRFIO] = 1 (dual-CAS* DRAMs). these active-low out- 
puts must be connected to the CAS* inputs of the DRAMs 
WRriE ENABLE* [3:0]: When register SRFIO] = 0 (dual-WE# 
DRAMs). these active-low outputs must be connected to the 
WE* inputs of the DRAMs. 



MA(9:0] 



171:180 



MEMORY ADDRESS I»:0]: These outputs drive the address 
inputs of the DRAMs. 



MD[31:0] 



151:161. 
163:167. 186:191, 
193,196, 202:204, 
206:208.1:2 
182 



I/O 



MEMORY DATA [31:0]: These 32 bidirectional pins are used 
to transfer data between the CL-GD7542 and display memory. 

These pins must be connected to the data pins of the DRAMS. 



0E# 



184:183 



OUTPUT ENABLE*: This active-low output is used to control 
the Output Enables of the DRAMs. 

For 256K x 16 DRAMs with Dual-Write Enables, this pin must 
be connected to the 0E# pins of all the DRAMs in the display 
memory array. ' 

ROW ADDRESS STROBE*: These active-low outputs are 
used to latch the row address from MA[9:0] into the DRAMs 
Each RAS pin is used for one bank of memory, for a total of two 
banks. 

T^se pins must be connected to the RAS# pins of ail the 
DRAMS in the display memory an-ay 
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2J Configuration Input Pins 

During the rising edge of Reset#. the levels on these configuration Input pins are read and stored in reg- 
ister SR22 and SR24[7). 

Pin Name Pin No. Type Description 

^0 "l57 I FEATURE CONNECTOR: When an external pult-up resistor 

(<60k ohms) is attached to this pin. a logic high is read and 
stored in SR24[7] during the rising edge of the Reset# pulse. 
This high level configures the CL-GD7542 to supply all the 
Feature Connector signals. (Refer to section 2.10.) When no 

pull-up. this pin is configured for other operations. 

FVL 165 i FAST VESA Local BUS: When an external pull-up resistor 

(<60k ohms) is attached to this pin, a logic high is read and 
stored in SR22[2] during the hsing edge of the Resetf pulse. 
This high level configures the CL-GD7542 tor a SO-MHz bus 

dock input (Refer to Note a.) 

PCi 167 i PCI BUS SELECT: When an external pull-up resistor (<60k 

ohms) is attached to this pin. a logic high is read and stored in 
SR22(0] during the rising edge of the Reset# pulse. This high 
level configures the CL-GD7542 for PCI bus operation, and a 
minimum-grant value of 250 ns. PCI Burst Mode is selected 

when this pin is high and GRE[4] = 1. (Refer to Note a.) 

PCl-MGE 159 i PCI BUS with MEMORY-GRANT EXTEND: When an exter- 

nai pull-up resistor (<60k ohms) is attached to this pin. a logic 
high is read and stored in SS22[7] during the hsing edge of the 
Reset# pulse. This high level configures the CL-GD7542 to 
support the PCI bus. and to extend the minimum-grant value 
from 250 ns to 500 ns. PCI Burst Mode is selected when this 

pin is high and register GRE[4) = 1 . (Refer to Note a.) 

S46 161 I SLEEP ADDRESS SELECT: When an external pull-up resistor 

(<60k ohms) is attached to this pin. a logic high is read and 
stored in SR22[5] during the rising edge of the Reset# pulse. 
This high level selects the sleep address at 46E8[3]. which is 
used when the CL-GD7542 is used as an adapter. When no 
putl-up resistor is supplied, the CL-GD7542 selects a sleep 
address at 3C3[0]. which is the normal mother-board configu- 

ration. 

XCLK 164 I EXTERNAL CLOCK SELECT: An external pull-up resistor 

configures the CL-GD7542 for external clock inputs on the 
SWO / MCLK / XMCLK and OSC / XVCLK pins. This configura- 
tion IS used tor testing only, and no pull-up resistor should be 
attached during normal operation. When no resistor is sup- 
■ phed. the CL-GD7542 uses its internal clock sources. 

Note a. To cnoose tne system dus. only one pull-up resistor may be supplied on PQI-MGE (pin 159). 
FVL (pin 165). or PCI (pin 167). When no pull-up resistor is supplied, the CL-GD7542 is config- 
ured tor a VESA Local Dus operation of 33 MH2 or less. 
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2.8 Switch and Miscellaneous Configuration Input Pins 
Pin Name Pin No. Type Description 



swo 



197 



SWITCH 0: Tfiis pin is configured as a hardware input that can 
be read under register control. The level on this pin is stored in 
register SR24fO]. 



SW1 



149 



SWITCH 1: This pin is configured as a hardware input that can 
be read under register control. The level on this pin is stored in 
register SR24[1]. 



SW2 



150 



SWITCH 2: This pin is configured as a hardware Input that can 
be read under register control. The level on this pin is stored in 
register SR24[2]. 



100 



TEST WRrTEt: This active-low input is for factory testing and 

must not be connected tn th^ ^tem fnr nnrmol f^ pf ^t^ ;.. It 

has an internal pull-up resistor. 
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2.9 Power Management Pins 
Pin Name Pin No. Typ e 

act! 86 I 



Deteriptlon 

ACTIVITY: When SR23(6) a 1. this pin is an optional activiTy- 
sense input. With register masWng. any tow-to-high transition 
on this input may be used to reset the intemal power-down tim- 
ers. 



SBYI 






When SR23[6) = 1 and CR2D[6] = 1. the ACT! input when high 

can reset the Standby timer. 

When SR23[6] = 1 and CR2D[3] = 1. the ACTI input when 
high, resets the Backlight timer. . ^ ^ ^ 
STANDBY INPUT: When SR23(6) « 0, this input is the hard- 
ware control for the Standby Mode. When SBYI goes high, n 
initiates the power-down sequence that starts the Standby 
Mode. 

When not used, this input should be connected to ground. 


BLi 


87 


1 


BACKUGHT INPUT: When SR23(5) = 1, a high on this input 
turns off the backlight of the LCD display. 
SUSPEND INPUT: When SR23I5) » 0. a high on this internally 
^^kaiia^vah innirt inrtiAtec hArdwarA-controlled Suspend Mode. 
The hardware-controlled Suspend Mode is the most efficient 
power-saving mode for the system. 


CLK32k 


89 


1 


32-kHz Clock: This input nrtay be connected to an externally 
supplied 32-kH2 clock signal to be used for memory refresh 
dunng Suspend Mode. 
If not used, this pin should be tied to ground. 


FPBL 


105 


0 


FLAT PANEL BACKUGHT: This output is part of the LCD 
power sequencing. It should be connected to the LCD back- 
light enable. 


FPVCC 


106 


0 


FLAT PANEL VCC: This output is part of the LCD power 
sequencing. It should be connected to the LCD togic-power 
enable. 


rPVEE 


102 


0 


FLAT PANEL VEE: This output Is part of the LCD power 
sequencing. It should be connected to the LCD power enable. 


PROG 


148 


0 


PROGRAMMABLE OUTPUT: This output pin is forced high or 
low under the control of register CR30[71- >t <s used by the 
BIOS to select 3.3V or 5.0V power supplies to support the 
operating frequencies selected. 


SBVSTe 


123 


0 


STANDBY STATUSt: This output, when low. indicates that the 
CL-GD7542 is in Standby mode. 




81 


1 


SLEEP#: This actrve-low input is used by the external hard- 
ware to put the CL-GD7542 into bus Sleep mode. 




125 


0 


SUSPEND STATUSt: This output, when low, indicates that 
the CL-GD7542 is in Suspend mode. 



^6 
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2.10 Feature Connector Pins 



When an Memal pufrup resistor (<60k ohms) is attached to the FC / MD{2S] pin. a logic high is read and 
stored in SR24m dunng me rising edge of the Reset* pulse. This high tove oonfiguSs thJ CL-GD75I2 



Pin Name 

FCBLANK# 



Pin No. 

101 



Type 

lorO 



Oeseriptton 



FEATURE-CONNECTOR BLANKt: When FCESYNC# is 
high. FCBLANKf is an output which supplies a blanking signal 
to the feature connector. When FCESYNC# is low. FCBLANK# 
IS an input which can force RGB outputs to zero current. 



FCDCLK 



VCLK 

FCESYNC# 



103 



FEATURE^ONNECTOR DOT CLOCK: When the Feature 
Connector configuration is active, this pin provides the dot 
clock output to the subsystem that is driven by the Feature 
Connector. 

VCLK: Video clock output This pin is intended to be used for 
testing only 



147 



125. 123 



FEATURB^ONNECTOR ESYNCt: When this input is high 
me HSYNC. VSYNC. and FCBUVNKf outputs a^e e^bied 
When this input is low. the HSYNC and VSYNC outputs are 
forced to high-impedance (off), and FCBLANKf is configured 
as an Input. ^ 

^l^!,^"^*'* °" FCP[7:0]. When FCEVIDEO# is high, the 
1 i/^'SL^L? P"*' oums. When FCB/iDEO# is low 
the FCP[7:0) ptns are inputs, and the contents of display merT>^ 
ory are ignored. 

FEATURE-CONNECTOR PIXEL DATA: When FCEVIDEO# is 
high, these pins are pixel data outputs that copy the pixel ad- 
dress to the palette RAM. When FCEVIDEO# is low. these pins 
are^nputs that can be used to drive pixel data into the paJette 

^^^^^11'?°^'*^^^'^'' "This Pin Should t« 

connected to the pixel clock from the Feature Conneaor. (For 
more information, refer to SR23[7) ) 

rne active portion of the video overlay window. It is intended to 
J!n«/? aPPl'Mtions involving video overtays. For additional 
connectivity information, see Appendix A8. 
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2.11 Ground Pins 





Pin No. 


DMoription 


DACVSS[1:2] 


88. Ill 


DIGrrAL-TO-ANALOG CONVERTER VSS GROUND: These 
two pins are used to supply ground reference to the Palette 
DAC Oi tne uL*V3U/&^^- 

Each pin must t>e connected to the Analog ground rail, which 
should be isolated from VSS (digital) ground. 


MAVSS 


201 


MCLK ANALOG VSS GROUND: This pin is used to supply 
ground reference to the memory dock synthesizer of the CL- 

This pin must t)e connected to the Analog ground rail, which 
should be isolated from VSS (digital) ground. 


VAVSS. 


32 


VCLK ANALOG VSS GROUND: This pin is used to supply 
ground reference to the video dock synthesizer of the CL- 
GD7542- 

This pin must be connected to the Analog ground rail, which 
should be isolated from VSS (digital) ground. 


3[1:l1) 


6.42.52,67 
80.104.124 
145.168.185 
198 


VSS (Digital) GROUND: These 11 pins are used to supply 
ground reference for the core logic and pin groups of the 
CL-GD7542. 

Each pin must be connected directly to the ground rail. When 
a mutti-tayer board is used, each VSS pin must t>e connected 



to the ground plane. 
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2.12 Power Pins 
Pin Name Pi" No. 

BVDD[1:21 



47.73 



CRTVDD 
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Des cription 

BUS VDD: These two pins are used to supply eimer +3.3V or 
+5.0V to the bus interface pin group of the CL-GD7542. 

1 Each pin muitt>e connected directty to the VDD raiL 

2 Each pin muU be bypassed with a O.l-pF capacitor that has 
' the proper high-frequency characteristics and is as dose to 

each pin as possible. ^ 
3. When a mutti-layer board is used, connect each BVDD pin to 

the power plane. 

CRT VDD: This pin is used to supply *3.3V or +5.0V to the 
CRT interface pin group of the CL-GD7542. 

1 This pin mial be connected directly to the VDD rail. 

2 This pin mual be bypassed with a 0.1 -pF capacrtor that has 
the proper high-frequency characteristics and is as dose to 
the pin as possible. 

3. When a mutti-iayer board is used, connect this CRTS^D pin 
to the power plane. 



CVDD11:4] 36.62, 
121.192 



DACVDD11:2] 90. 109 



CORE VDD: These four pins are used to supply -►3.3V or 
+5.0V to the internal core logic of the CL-GD7542. 

1 Each pin jn^ t>e connected directly to the VDD rail. 

2. Each pin miiSl be bypassed with a 0.1 -pF capacitor that has 
the proper high-frequency characteristics and is as dose to 
each pin as possible. ^ ^wr^f^ . 

3. When a multi-layer board is used, connect each CVDD pin to 
the power plane. 

DIGITAL-TO-ANALOG CONVERTER VDD: These two pins 
are used to supply ^3.3V or ♦S.OV to the Palette DAC of the 
CL-GD7542. 

1 . Each pin must be connected directly to the VDD rail. 

2. Each pin must be bypassed with 0.1 -pF and 10 pF 
capacitors that have the proper high-frequency charaaens- 
ijcs and are as close to each pin as possible. 

3. When a multi-layer board is used, connect each DACVDD 
pin to the power plane. 
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2,12 Power Pins fconfj 
Name Pin No. 



Description 



FPVDD[1:2] 132,107 



FLAT PANEL VDD: This pin is used to supply ♦ 3.3V or -fSV to 
the flat panel interface pin group of the CL-GD7542. 

1 . Each pin must be connected directfy to the VDD rail. 

2. Each pin must be bypassed with a O.I-pF capacitor that has 
the proper high*frequency characteristics and is as dose to 
the pin as possible. 

3. When a multi-layer board is used, connect these FPVDD 
pins to the power plane. 



MCLK ANALOG VDD: This pin is used to supply ^3.3V or 
-►5.0V to the Memory Clock Synthesizer of the CL-GD7542. 

This pin must be connected to the VDD rail via a 33-ohm resis- 
tor and bypassed to MAVSS with 0.1 pF and 10 pF capacitors. 



MAVDD 



199 



MVDD[1:2] 



205,162 



MEMORY VDD: These two pins are used to supply <f3.3V or 
<f5.0V to the internal memory (DRAM) interface pin group of 
the CL-GD7542. 

1 . Each pin must be connected directly to the VDD rail. 

2. Each pin must be bypassed with a 0.1 -pF capacitor that has 
the proper high-frequency charactenstics and is as close to 
each pin as possible. 

3. When a multi-layer board is used, connect each MVDD pin 
to the power plane. 



VAVDD 



84 



VCLK ANALOG VDD: This pin is used to supply <«-3.3V or 
*5.0V to the Video Clock Synthesizer of the CL-GD7542. 

This pin must be connected to the VDD rail via a 33-ohm resis- 
tor and bypassed to VAVSS with 0.1 [if and 10 pF capacitors. 
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3. Functional Description 

This section provides functional information and 
design guidelines for the CL-GD7S42 Graphics 
User Interface Accelerator (GUIX) SVGA LCD 
Controller with MVA~ 

3.1 General 

The CL-GD7542 offers a tightly integrated, high- 
performance motherboard solution. Multiple de- 
signs can be developed, ranging from a relatively 
simple GUIX solution to a portable multimedia so- 
luton capable of displaying accelerated video 
playback windows with graphics or an overlaid live 
video window with graphics. Ail hardware neces- 
sary for CPU updates to memory, display refresh, 
and DRAM refresh is included in the CL-GD7542. 
A complete SVGA-compatible mothert>oard solu- 
tion can be implemented witn the CL-GD7542 plus 
two 256KX 16DRAMS. 

3.2 Functional Blocks 

Figure 3-1 shows a block diagram of the CL- 
GD7542 GUIX SVGA LCD Controller with MVA. 
The functional blocks integrated in the CL- 
GD7542 are described in the following sections. 

3.2.1 CPU Bus Interface 

The CL-GD7542 connects directly to a '486/ VESA 
VL-Bus or a PCI bus. No additional logic arcuitry 
IS required to implement these bus interfaces. 

486/VL'Bu5 

The CL-GD7542 interfaces directly lo ■486DX mt- 
croorocessors and the VESA VL-Bus. at speeds 
UD to 50 MHz wnn the core VDD at 5V. The CL- 
GD7S42 sjDOorts both IX anc3 2X bus clocks, but 
will require eiaemai arcuitry to suppon the 2X 
Clocks 

PC/ Bus 

The CL-GD7542 interlaces directly to the PCl bus- 
No aaauionai logic is requireo to suppon tne CL- 
GD7S42 multiplexed adflress and data pms. The 
CL-GD7S42 executes 32-bit I/O and memory ac- 
cesses at speeas up to 33 MHz. The CL-GD7542 
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also supports memory burst cycles. PCI band- 
width is at least 50% better utilized with burst cy- 
cles. 

Linear Memory Addressing 

The CL*GD7542 supports linear memory address- 
ing, as an alternative to the standard VGA method 
of accessing display memory with 64-Kbyte seg- 
ments. With linear memory addressing, the CL- 
GD7542 is configured so that it accesses display 
memory as a one- or two-MByte linearly ad- 
dressed string of fc>ytes. 

For applications or drivers that support this meth- 
od. Linear Memory Addressing improves graphics 
performance by simplifying access to display 
memory, since it is not necessary to calculate off- 
sets into a relativefy small window, nor is it neces- 
sary to test for a crossing of the window boundary. 

The CL-GD7542 supports Linear Memory Ad- 
dressing of the VGA address space, which nr^y 
reside within any 1 -Mbyte segment above the first 
16 MBytes in a 4.GByte address space. For '486 
local bus interfaces that use a 32-bit address, to 
selea the desired 16-Mbyte partition with the 
A[31 :24) address line, an external decoder may be 
needed. However, in general, there is no need for 
an external decode of the CPU addresses. Any 
one of the A(31) to AI24] lines can be directly con- 
nected to HIMEMO or HIMEM1. For instance, if 
HIMEM1 is connected to A[31]. then CL-GD7542 
IS mapped into the upper 2 GByies of the CPU ad- 
dress space. 

The register bits SR2Dr7:6) extend the address 
space to 64 MBytes by re-mapping HIMEMO and 
HIMEM1 within this address space. An external 
oecoder may t>e needed oniy if a fully decoded 
i6M-byte partition within the 4 GByte address 
space is desired. The output from this address-line 
oecoder drives the HIMEMO and HIMEMI inputs. 
The SR7r7:4] register is used to select the 1M- 
byie through 16M-byte range in any 16M.byte 
space allowed by the microprocessor. (Note: 
HIMEMO and HIMEMI are used only with VL-bus 
and 32-bit local buses). 
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3^.2 CPU Write Buffer 

The CPU Write Butter contains a queue of CPU 
write accesses to display memory that have not 
been executed due to merBory arbitration. Main- 
taining this queue ot write accesses allows the CL- 
GD7542 to release the CPU bus as soon as it has 
recorded the address and data. The CL-GD7542 
therefore executes the operation when display 
memory is available, increasing CPU perfor- 
mance. For all text and graphics modes, the CL- 
GD7542's Write Butter depth is two 32-brt or tour 
16-blt levels. The CL-GD7542 has the capability to 
page CPU cycles it they are accumulated in the 
write butfer. 

3.2.3 Graphics Controller 

The Graphics Controller operates in either text or 
graphics modes and pertonns the following major 

functions: 

• Provides the host CPU a read/write access path 
to display memory 

• Controls all four memory planes in planar 
modes 

• Allows data to be manipulated prior to being 
wrmen to display memory 

• Formats data for use in various backward com- 
patibility modes 

• Provides color read comparators tor use in col- 
. or painting modes 

• Reads/wmes 32-brt words through the 32-bit 
Oispiay rrvemory interface 

The Graphics Controller directs data from the dis- 
pLay memory to the CPU. Figure 3-2 and 
Figure 3-3 illustrate typical wnte and read opera- 
Dons. resDeciivery 

For a wnte operation, the data from the CPU bus 
are comomed wrtn tr^e data from the Sei/Reset 
Logic in tne CPU. oepending on the Wnte mode. In 
aodoon. tne data may-be combined with the con- 
tents of tne read latcnes. and some bits or planes 
may be maskeo (prevented from being changed) 
Dy us:ng the Bit Mask Register. For more informa- 
tion, refer to tne Graphics Controller registers m 
Section 6.5 



3.2.4 Color Expansion 

Color expansion is the automatic conversion ot a 
monochrome bit map (which typically defines a 
character, icon, or pattern) into foreground and 
background color values. These values are then 
written into display memory and held in a CL- 
GD7542 register. 

Color Expansion improves CPU write perfomiance 
by optimizing use of the available host bandwidth 
via expanding single bits across the bus into com- 
plete 6- or 16-bit pbcels. 

When color expansion is used. onfy. monochrome 
bit maps must be transmitted across the bus. Each 
bit of the monochrome map is converted into 8-brt 
or 1S-bit pixel modes. The bus traffic is reduced by 
a factor ot 8 to 16. making It possible to use nearty 
ail ot the available display memory bandwidth. 

3.2.5 Bit Block Transfer (BItBLT) Engine 

The BitBLT (Bit Boundary Block Transfer) engine 
moves a rectangle of data either within display 
memory, or between system memory arxj display 
memory, with minimal CPU intervention. The Bit- 
BLT engine can also perform pattern fills (filling an 
area with a repeating pattern), raster operations 
(combining the source bytes with the destination 
bytes using various logic operations), and color ex- 
pansion/ transparency. 

The CL-GD7542's BiBLT engine provides 16 two- 
operand ROPs (Raster Operations) to move data 
in packed-pixel modes from the source area to the 
destination area. This operation occurs in packed- 
pixel modes with B-brt or 16-bit pixel transfers. The 
transfers from CPU are always taken in four-byte 
increments. For screen-system transfers, the Bit- 
BLT operation acts as a read cache. The BitBLT 
accelerates Graphics User Interfaces (GUIs), such 
as Microsoft V\^indows 3.1 , Windows NTT. and OS/2 
2.1. Refer to Appendix A1 'BitBLT Engine" tor 
more information. 
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Figure Graphics Controller Write Operation 
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3.2.6 Memory Arbitrator 

The Memory Artortrator allocates bandwidth to the 
following functions, which compete for the limited 
bandwidth of display memory: 

• CPU access 

• Display refresh 

• ■ DRAM refresh 

• BitBLT 

• Half-Frame Accelerator 
LCDs) 

• Hardware Cursor 

• HarcJware Icons 

DRAM refresh Is handled invisibly by allocating a 
selectable number of CAS*-before-RAS' refresh 
cydes at the beginning of each scanline. Cycles 
are allocated to display refresh and CPU/BilBLT 
according to tne FIFO-control parameters, with pr»- 
onty given to display refresh. 

3.2.7 Memory Sequencer 

The Memory Sequencer generates all necessary 
timing ana control signals for display memory. This 
includes RAS*. CAS\ and muftiplexed-address 
timing, as well as WE* and OE' timing. The Se- 
quencer generates CAS'-before-RAS* refresh, 
random-read, random-early-write, fast-page-mode 
read, and earty-wrrte cycles. The Memory Se- 
quencer generates multjple-CAS' or multiple-WE' 
sigr^aJs. depending on the memory type being 
used. The CL-GD7&42 supports the following 
memory configurations, which have a 32-bil-wide 
memory interface: 

• Twc 255K X 16 DRAMs for 1-MByie display 

memory' 

• Four 256K x 16 DRAMs for a 2-MByte display 
mernory 

• Four 512K x 8 DRAMs (symmetnc only) for a 2- 
M3/ie display memory 

Tne CL-GD7542 suppoas botn dual-CAS* and 
cual-VVE» 256K x 16 DRAMs. 

Refer to Appendix A6 •Memory Configurations" for 
more information. 



The Memory Sequencer ensures that the neces- 
sary display refresh transfer cycles and dynamic 
memory refresh cydes are executed and that the 
remaining memory cydes are made available for 
CPU read/write operations. 

The CL-GD7542 fully supports all the standard 
IBM VGA memory organizations, along with the 
following extended video memory modes: 

• 2-color packed-pixel modes (1 -bit/pixel) in lin- 
ear 32-bit words or VGA-style 8-bit words 

• 1 6-color planar mode (4 bits/pixel) 

• 1 6-color packed-pixel modes (4 bits/pixel), 
which is useful for PowerPC applications 

• 256-color packed-pixel modes (8 bits/pixel) 

• Direct-Color (32K or 64K colors) packed-pixel 
modes (16 bits/pixel) 

• Mixed 32K- and 255-color packed-pixel modes 
(15 bits/pixel) 

• Tme-Color 15.8M-coior packed-pixel modes 
(24 bits/pixel) 

In true packed-pixel addressing, consecutive pix- 
els are stored at consecutive addresses. This is in 
contrast with VGA chain-4 addressing, a type of 
addressing that stores consecutfve pixels at every 
fourth byte address in display memory. For more 
information, refer to Appendix A13 "Extended Vid- 
eo Modes Programming" and Appendix AS True 
Color Modes". 



3.2.8 CRT FIFO Register 

The CRT FIFO (First-ln. First-Out) Register allows 
tne Memory Sequencer to execute display memo- 
ry accesses needed tor display refresh at maxi- 
mum memory speed, rather than at the display re- 
fresh rate. This register makes it possible to take 
advantage of ORAM'S tast-page mode operation. 
The CRT FIFO Register is 16 words deep and 32 
bits wide. 
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3«2.9 Attribute Controller Registers 

The Attribute Controller Registers format the dis- 
play for the screen. They perform the following: 

• serialization of memory data 

• display color selection 

• text blinking 

• underlining in both text and graphics modes 



The Attribute Controller Registers are described in 
Section 6.6. 

Figure 3-^ is a functional block diagram of the At- 
tribute Controlier. 
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3.2.10 CRT Controller Registers 

The CRT Corttroller (CRTC) Registers generate 
horuontal and vertical synchronization signals 
(HSYNC and VSYNC) for the CRT display. The 
CRTC Registers also generate the BLANK# sig- 
nals required by the Palette DAC. In addition, they 
support both standard VGA-compatible modes 
and extended modes and provide for the following: 
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• configuration options, including user-config- 
urable horizontal/vertical timing and polarity) 

• cursor positioning 

• horizontal scanlines 

• pixel and byte panning 

• split-screen capability and smooth scrolling 
Figure 3-6 is a functional block diagram of the 
CRT controller. 
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In addrtion to supporting standard VGA text 
modes, the CL-GD7S42 supports the following text 
modes: 132 x 25. 132 x 43. and 132 x 50. 

In addition to supporting standard graphics modes, 
the CL-GD7542 supports the following graphics 
modes: 

• For CRTs: 

- 1280 X 1024 interlaced, up to 16 colors 

- 1024 X 768 non-interlaced, up to 256 colors 

• For CRTs and LCDs (non-interlaced) 

- 800 X 600. up to 64K colors 

- 640 X 480, up to 16.8M colors 

SimulSCAN™. the simultaneous display capabili- 
ty, is supported at resolutions of 640 x 480 or 800 
X 600. For a complete listing of all modes support- 
ed by the CL-GD7542. refer to Chapter 4. 

Up to 1024 X 768 16-bit/pixel modes (that is. S-5-5 
or 5-6-5 R-G-B direct-color modes) are supported 
with either a 1 X VCLK (pixel rate is equal to VCLK) 
or with a 2X VCLX (pixel rate is equal to twice the 
VCLK). The 640 x 480 24.bit/pixel modes (8-8-8. 
the R-G-B true-color modes) are supported witn a 
3X VCLK (that is. the pixel rate (s equal to three 
times tne VCLK). 

3.2.11 Hardware Cursor 

The hardware cursor replaces the software mouse 
pointer commonly used by GUI applications. The 
hardware cursor eliminates the need lor applica- 
tion software to save and restore tr>e display data 
as tne mouse pointer position changes. The applt- 
cation software typically initializes the hardware 
cursor once, and from that point it needs only to 
upcate tne cursor (x.y) position to move the cursor 
on me diSDiay. 

Tne haroware cursor offers a smoothly moving 
mouse pointer with improved pertormance. as 
conoarea to a software cursor. The haroware cur- 
SD' IS always oispiayed on top of graphics, or vio- 
eo. or tne haroware icons. 

Tne haroware cursor consists of eitner 64 x 64 rwo- 
Di: pixels or 32 x 32 two-pil pixels. Eacn pixel in tne 
narcware cursor may t>e either transparent or one 
of two colors from an 18-bit paiene. 



The hardware cursor's palette is stored in the Ex- 
tended PaJette. such that rt may be different from 
the VGA color palette.The first brt of each pixel in 
the hardware cursor defines whether or not the pix- 
el is transparent. If the pixel is not transparent, the 
second brt defines the pixel's color. The second bit 
selects one of two 18-bit colors in the Extended 
Palette. 

The following types of 2-bit hardware cursor pat- 
terns can be loaded into upper display memory: 

• 64 x 64 hardware cursor patterns 
(up to 8 patterns) 

• 32 X 32 hardware cursor patterns 
(up to 32 patterns) 

After the hardware cursor patterns are loaded into 
upper display memory, application programs can 
quickJy select one pattern as the active cursor pat- 
tern. The hardware cursor is available in all modes 
except text modes and mode 13. Note the hard- 
ware cursor is not supported in 640 x 480 24-brt/ 
pixel modes. For more information, refer to Appen- 
dix A2 'Hardware Cursor*. 

3.2.12 Hardware Pop-up Icons 

The CL-GD7542 provides hardware pop-up icons 
for displaying small, on-screen symbols that indi- 
cate system status (for example, a battery nuel 
gauge'^. These harxJware icons are stored in upper 
display memory and can be displayed at the touch 
of a key. The hardware icons are independent of 
the graphics mode t>eing used. 

The CL-GD7542 supports two hardware icon 
modes: 

Cirrus Confidential 
. ^ - Bu.sincis Informabon 

• Hardware Icon Mode 1. 

Up to four icons, each 64 x 64 pixels in size, can 
be displayed simultaneously in a vertical col- 
umn. Each icon is independently controlled for 
color (up to 4 colors or 3 colors plus transparen- 
cy). Each icon can be expanded either horizon- 
tally by pixel doubling, vertically by scanline 
doubling, or both honzontally or vertically to a 
maximum size of 128 x 128 pixels per icon. 
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- When one of the icons is doubled verticaily. 
that icon extends down, which forces all oth- 
er icons down. 

- When one of the icons is doubled horizontal- 
ly, that icon expands to the right of the dis- 
play. 

- Each of the four icons is allocated two mem- 
ory maps. (A total of eight hardware icon 
memory maps can be stored in display mem- 
ory.) 

• Hardware Icon Mode 2. 

One §4 X 64 pixel hardware icon, from a menu 
of eight hardware icon memory maps, can be 
displayed. Each icon is independently con- 
trolled for color (up to 4 colors or 3 colors plus 
transparency) and for all other icon attributes 
(such as Wink, horizontal and vertical doubling, 
icon enable, and memory map selection). 

Hardware icon(s) are supported in all text and 
graphics modes, except 24-bit/pixel modes with a 
3X clock, 16-bil/pixei modes with a 2X clock, and 
interlaced modes. 
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Hardware icon(s) are independent of the hardware 
cursor. When both a hardware cursor and hard- 
ware icon(s) are displayed, the hardware cursor 
passes on top of the hardware icon(s). 

The CL-GD7542 priority of display overtays is as 
follows: 

• Hardware cursor • always displayed on top 

• Hardware icon 

• MotionVideo^ Window data, or VGA graphics, 
or text data 

3.2.13 Color Palette 

The CL-GD7542 Color Palette consists of a 256 
18-bit-word Color Lookup Table (CLUT). Each 18- 
bit word consists of three S-bit values, one for each 
primary color (Red, Green, and Blue). The 18-bit 
word defines one of 2" or 262,144 (refen^ed to as 
-256K") colors. 

The CLUT converts an 8-bft color code that speci- 
fies the color of a pixel into an I8*bit value, such 
that 256 simultaneous colors are displayed from a 
palene of 256K colors. Refer to Figure 3-6. 
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Figure 3<-6. Color Lookup Table 
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The contents of the CLUT are accessed via its B- 
bit-wkje host interface. An 8-btt address value ap- 
plied to the pixeJ-address inputs defines the mem- 
ory location for reading an 18-bit color data word 
from the CLUT. 

An internal synchronizing circuit allows the color 
value accesses to be oompieteiy asynchronous to 
the pixel video operation. Special display opera- 
tions, such as flashing objects and overlays, are 
possible because the palette incorporates a pixel 
word mask to allow the incoming pixel address to 
be altered. As a result, changes to the contents of 
the CLUT can be made immediately. 

The CLUT has anti-sparWe circuitry to reduce ran- 
dom noise on the display during CPU accesses to 
the palette. 

D 'treeUColor and True^Color Modes 

In addition to graphics modes that use the 256 x18 
CLUT. the CL-GD7542 supports the following Di- 
rect-Color and Tnje-Color modes, whlcr^ are useful 
in graphics and multimedia applications: 

• 5-5-5 RGB 32K Direct-Color Mode. 

This mode bypasses the CLUT. Each pixel is 
represented by 15 bits* consisting of five bits 
each of Red, Green, and Blue color infonnation 
to provide 32.768 (2^*) simultaneously dis- 
played colors. 



• &-6*5 RGB 64K Direct*Color Mode. 

This mode bypasses the CLUT. Each pixel is 
represented by 16 bits, consisting of fiye bits of 
Red, six bits of Green, and 5-bits of Blue color 
information to provide 65,536 (2^«) simulta- 
neously displayed colors. 

• B-8-8 RGB 16.8M True-Color Mode. 

This mode bypasses the CLUT. Each pixel is 
represented tPf 24 bits, consisting of one byte 
each of Red. Green, and Blue color infonnation 
to provide 16,777,216 (2»*) simultaneously dis- 
played colors. 

• Mixed-Color Mode. 

This mode combines 256-color packed-pixel 
modes (which use the CLUT) and 5-5-5 RGB 
32K-coior modes (which bypass the CLUT). 

Each pixel consists of 16 bits. The pixel data bit 
[15] is used to select between the 5-5-5 RGB 
mode and the standard paiette mode on a pixef- 
by-pixel basis. 

For a block diagram showing the above-mentioned 

modes bypassing the CLUT. refer to Figure 3-7. 

For more information on tr\je-color modes, refer to 

Appendix A5 True-Color Modes*. 
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Figure 3-7. 25&-Color Direct-Color Palette DAC 
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Monochrome STN LCDs 

On monochrome STN LCDs, the CL-GD7542 pro- 
duces up to 256 gray scales. (For more information 
on gray scales, refer to Section 3.2.20 and 
Section 3.2.23.) 

For graphics modes, these outputs - the 6-6-6 
RGB (from the CLLTT), the 5-5-5 RGB. 5-6-5 RGB. 
and the 6-6-6 RGB - are converted to either 64 or 
256 gray scales. The conversion to gray scales 
takes place by programming register CR1 E[7:6] for 
one of the following three options: 

• NTSC weighting 

(30% Red ^ 59% Green -f 11% Blue) 

• Greervonly 

• Attribute controller (6-bits) 

For text modes, pixel data is converted into gray 
scales as follows: 

• ^'b'n pixel data (4 bits for foreground/back- 
ground color) is directly converted into 16 gray 
scales. 

• 6-brt pixel data (the lower 6 of 8 bits packed-pix- 
el) is directfy converted into 64 gray scales. 

The CL-GD7542 also provides the following types 
of text contrast enhancements: 

• General Contrast Enhancement: 

- If the background color is greater than the 
foreground color, the foreground color is set 
to 0. and the background color remains un- 
cnanged. 

- If tne background color is iess than tr»e fore- 
ground color, the background color is set to 0. 
and trie foreground color remains un- 
cnanged. 

• Foreground-Only Contrast Enhancement: 

- If tne background color is greater than the 
foreground color, the foreground color is set 
to 0 and the background color remains un- 
cnanged. 

- If the background color is iess than the fore- 
ground color, the foreground color is set to 7 
and the background color remains un- 
changed. 
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The CL-GD7542 provides reverse video: 

- Reverse video for text modes is provided by 
programming register CR1E[5]. 

- Reverse vMeo for graphics modes is provid- 
ed by programming register CR1 E[4]. 

3^.14 Extended Palette RAM 

The CL-GD7542's Extended Palette RAM pro- 
vides 16-bit/pbcel data (6-6-6 RGB) for the follow- 
ing functions: 



Hardware cursor 
Hardware icon 
Overscan border cotor 



As Shown in Table 3-1 , the Extended Palette RAM 
enables the colors of the hardware cursor, hard- 
ware icons, and the border to be programmed in- 
dependently from the standard 256 x 18 VGA Col- 
or Lookup Table. 

Table 3-*1. Extended Palette RAM 



I/O 
Ad- 
dress 


Phys^ 
ealRAM 
Location 


Function 


XOh 


256 


Hantware cursor background color 


XFh 


257 


HaftKvare cursor forv9rour^ color 


X2h 


256 


Fa odor of overscan (the bor^r) 


X3h 


259 


Hardware icon color #0 

(Not for 3 colors •«> transparent mode) 


X4h 


260 


Hardware icon color t1 


X5h 


261 


Hardware icon odor #2 


X6h 


262 


Hardware icon color #3 


XCh 


266 


Used Oy Video BIOS 


XOh 


269 


Used by Video BIOS 


XEh 


270 


Used by Video BIOS 
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3,2.15 Triple DAC 

The DAC includes three 8-blt digital-to-anaiog con- 
verters (DACs). The DAC outputs drive the Red. 
Green, and Blue color video inputs to the CRT. The 
DAC outputs are designed to produce a 0.7-volt 
peak-white amplitude when supplied with a refer- 
ence cun-ent (IREF). The IREF current is supplied 
with the circuit shown in the IREF pin description in 
Chapter 2. For all IREF values and output loading: 

• Veiack Level = 0 volts 

• VMaxffnumWhrte=0.7vortS 

Two sense methods — analog and digital — can 
be used to detect the type of CRT monitor that is 
connected. 
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With the analog sense method, the CL-GD7542 
places specific color values on the RGB lines and 
then compares the resulting voltage level against a 
known internal reference voltage. 

Extended graphics modes are capable of 7&>Hz 
vertical refresh rates in a non-intertaoed format. 

• With the core voltage CVDD & 5.0V. the DACs 
operate up to 65 MHz and support the non*in- 
tertaced refresh rates shown in Table 3-2. 

• With the core voltage CVDD s 3.3V. the DACs 
operate up to 65 MHz and support the non-in- 
terlaced refresh rates shown in Table 3-2. 

For information on CRT-only video modes, refer to 
Section 4.1. 



Table 3-2. Refresh Rates for CRTs in 
SimulSCAN Mode 







Refresh Rate for CRTs in StmutSCAN Mode 


Par>«l 
Type 


Bft&/Pizel 


Case 1. CRTs in 
SimulSCAN Mode 
wtth Singie-Scan 
STN$» 


Case 2. CRTs in 
SimulSCAN Mode 
wfth Dua^Sean Color 
STNs» 


Case 3. CRTs in 
SimulSCAN Mode 
wtth Dual«Sean Mono 
STNs* 


1 




50-MHz 
MCtK 


4S-MH2 
MCLK 


50-MHz 
MCLX 


45-MHz 
MCLK 


50-MHz 
MCLK 


45-MHz 
MCLK 


&&ok 4ao j 


Sbpp 


75 K2 


75 Hz 


75 Kz 


75 Hz 


75 Hz 


75 Hz 


1 &40i 480 


16t)0P 


75 M2 


75 Hz 


70 Hz 


60 HZ 


75 HZ 


71 Hz 


1 640 X 450 1 


24t>pp 


60 Ml 


56 Hz 


48 Hz 


44 Hz 


56 Hz 


56 Hz 


&40 X 460 { 


eo-cf\araa0r text 


75 K2 


75 Hz 


75 Hz 


72 Hz 


75 Hz 


75 Hz 


1 BOO X 600 i 


e &PP 


75 Hz 


75 Hz 


65 Hz 


61 Hz 


75 Hz 


75 Hz 


800 X 600 




58 Hz 


55 HZ 


45 Hz 


39 HZ 


54 Hz 


47 Hz 


syj J 6o: 




60 HZ 


60 Hz i 


54 Hz 


56 Hz 


56 Hz 


56 Hz 


*.C?6 X 76fi 


8 DPP j 


71 Hz \ 


66 Hz j 




Not supported 





i:24x 756 



16 DPO 



Not supponed 
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3.2.16 MotionVidM'*' Architecture 

The MotionVideo'** Architecture {MVA~) provides 
the following video multimedia features: 

• Cost-effective, high-quality video-playt)ack 
hardware acceleration for file formats 

• Video playback of other file formats (for exam- 
ple MPEG, the Motion Picture Experts Group 
format) via a software driver that is compatible 
with the Device Control Interface (OCI) 

Video playback using a VGA controller without 
MVA has a number of Itmitatior^s: 

• The video playback's pixel color depth must be 
the same as the pixel color depth of the sur- 
rounding graphics. For a 24-brt/pixel video play- 
back window, the entire 640 x 480 or 600 x 600 
display must operate in 24-brt/pixel modes. 

• Pixel performance on a 640 x 480 24-bit/pixei 
display is very stow; because bandwidth is lim- 
rted by the 32-bit display memory interface. 

• V^rth a 32-brt display memory interface, 800 x 
600 and 1024 x 768 24.bit/pixel resolutions are 
not possible. The display memory interface 
would require 2 to 3 MBytes of display memory, 
with a 64.brt wide display memory interlace, 
which is not economical in mainstream note- 
books. 

• Mixing video and graphics functtons such as 
zooming in software introduces addrttonal over- 
head and does not alleviate the display memory 
bottleneck. 

Wnen playing back video while using a VGA con- 
troller wr:r)out\he MVA advantage, the above limi- 
tations resutt m the following disadvantages: 

• the viaeo playback window's pixel color depth is 
low (Typically 6 bits per pixel) 

• the screen resolution is small (typically 160 x 
120 or 320x240) 

• the frame rale is low (typically 15 frames/sec- 
ond) 

• the graphics perlormance is sluggish 

• the display memory requirements are high 



3^16.1 Motion Video^ Window 

MVA creates a MotionVMao Window that utilizes 
off-screen memory and which is posmoned on top 
of the VGA graphiet mode data. (The hardware 
icons and hardware cursor are displayed on top of 
the MotionVideo Window). 

The MotionVideo Window functions as an overlay 
image that can t>e positioned anywhere on the dis- 
play. Position and atze of the MotionVideo^ Win* 
dow are programmabie via registers CR3X, with B- 
pixel hortzontai resolution artd Vscaniine vertical 
resolution. 

The MotionVideo Window can be displayed with 
SimulSCAN on both CRT monitors and the follow- 
ing LCDs: 

• 640 x 480 

• 800 x 600 

Wrth MVA, the display memory becomes a multi- 
fomnat display memory. As a result as listed be- 
low, different color pbceJ depths and data fonnats 
can be mixed in the MotionVideo^ Window dis- 
play. 

• The MotionVideo Window's color pixel depth is 
independent of the color pixel depth of the sur- 
rounding graphics. 

- For example, a MotionVideo Window may 
operate in a 24-bits/ptxel nruxJe. while the 
surrounding graphics operate in a 6-bfts/pixel 
or 4-bits/pixel mode (even in plar^r modes). 

• 640 X 480 Single-Scan CdoryMono LCDs 

• 640 X 480 Dual-Scan Color/Mono LCDs 

• 800 X 600 Single-Scan Color/Mono LCDs 

• 800 X 600 Dual-Scan Color/Mono LCDs 

• The MotionVideo Window's data format is inde- 
pendent of the data format of the sun'ounding 
graphics. 

- For example. 4:2:2 YUV video data can be 
stored with 4-bit or 8-bft RGB graphics data 
in the display memory. fThe 4:2:2 YUV for- 
mat is compressed, since 4:2:2 uses an av- 
erage of 16-bits/pixel to provide the same 
color quality as 24-bit/pixel RGB modes.) 
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This mixing of color pixel depth modes and data 
fomiats provides high-quality video playback. 
aJong with high-performance graphics, while mini- 
mizing display memory requirements. 

The MotionVideo Window's video data is stored in 
MotionVideo Memory, a contiguous portion of off- 
screen display memory. As shown in Figure 3-8, 
MotionVideo Memory is located as follows: 

f above graphics memory (where pixel data for 
standard and extended VGA modes is stored). 

• in the half-frame accelerator If and only if a 
dual-scan LCD is used. 

• below the last 1 6KB of display memory (where 
data for the hardware cursor and the hardware 
icons is stored. 

Off-screen display memory is not required when 
the MotionVideo Window and sun'ounding. graph- 
ics use the same pixel color depth and format. 

Dunng display refresh, data is accessed from ei- 
ther MotionVideo Memory or Graphics Memory on 
a pixef-&y-pixel basis. 
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Note that no double accesses to display memory 
are required, alleviating the display memory band- 
width bottleneck. 

Any data format supported by MVA can be dis- 
played. Furthermore, new data formats can be 
added as needed. 

The MotionVideo Window (MW^ supports the fol- 
lowing color space formats: 

• 24.bft/ptxol RGB 8-8-8 

• 16-blVpbtel 4:2:2 YUV linear (Y0UY1V) 

• le-blt/pixel RGB 5-6-5 

• 1 &-bit/pix6l RGB 5-5-5 

• 8-bit/pbcel RGB 3:3:2 through the palette 

• 8-bit/pixel RGB 3-3-2 (3:3:2) direct 

For a description of 16-brt/pixel and 24.biVpixel 
RGB formats, refer to Section 32.13. 

The MVA optimizes display memory bandwidth 
while minimizing display memory requirements. 
As a result high-quality MVWs may be displayed 
with high-resolution graphics modes by using only 
1 MByte of display memory. 



Hardware Cursor/Icons 



Half-Frame Accelerator 
(Dual-Scan LCDs) 



MotionVideo Memory 



Graphics Memory 



Last 16 KBytes 
or Display Memory 



Figure 3-8. MotionVideo"^ Memory, Stored as Part of Display Memory 
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^ combinations of 

ModonVJdeo Windows and when up to 1 mSS S 
disptey Rwmory is available. Note mat ^ 

• W>th a 640 X 480 Bmphics display mode /on *i. 
following MVWi may be displayed: 

Jlf^ SuTOundinfl fliphte 

wjOMs »My be 4. 8. 16. or 24 bte^el. 
• Wltf^aneoOxeoOoolofjTiphicsdisolavmod. 
wwrng MVWb may be dIspAayad' 

- MVWb wTtfi SGOMs of 24 bit»biM( -m 
possible because of the (SattaJm^Sj? ~' 




iSJSifa'^itl?-*^ STN LCD 

'n«n«y«u..dfbrtheHalf.Faw,eASiS^^^ 

tneiblJowingMVWls may be displayed- 

on the tetav Atr pJjT^^^^ •"^ vsrtJcaJly 
S#cS3»3??S^ ^ 'ntormatioa refer to 
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Table 3-3. Motion Video^ Window / Graphics 
Modes Possible wtth 1-MByta Display Memory 



Type of LCD Display 
or CRT Moniior 


Grtphics Display Modes 


Motion Video Window 


ResoiutioD 


(Bits Per Pixel) 


Resolution 


(Bitt Per Pixel) 


4 


8 16 


24 




o 




OA 


Color TFT LCD 


640x480 


FuU-scitcD MVW 








w 


✓ 


/ 




/ 


320x240 






w 


Color DuaJ*Scao 
STN LCD 




Full-screen KfVW 


640x480 






w 


/ 


/ 


✓ 


/ 


320x240 


✓ 


✓ 


/ 


Color TFT LCD 


800 x 600 


Full-screen NfVW 


800 x 600 


✓ 






✓ 


/ 






640x480 


















✓ 






/ 


✓ 




320x240 










/ 






✓ 






Color DuaJ-ScaD 
STN LCD 


FuU-screcD MVW 


800 x 600 


✓ 






✓ 


/ 




640x480 






























320x240 








CRT Moojtor 




FuU-screen MVW 


1024 X 768 


✓ 






1024 X 768 


✓ 


✓ 






640x480 










✓ 










✓ 








✓ 








320 x 240 


✓ 
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Tafiif 3^ shows comfetnattons of MVWs (resolu- 
tions and colof dsptns) and sun^unding graphjcs 
modts (rssolutions and color depms) availaM for 
vanous displays tnat havt 2 MBytes of display 
memory. With 2 MBytes of display memory, a 
MVW up to 800 x 600 iS-bits/pixelcan be com- 
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bmed wim 800 x 600 16-brt^ptxe< graphics. A MVW 
^J? ^ *^ combined with 

MBytes of display memory enables the software 
drivefs to optimize performance by usino &i 
KBytes to 256 KBytes for cactterng. ^ ^ 



Table 3^. MotionVldM Window / Graphics 
Modee Poealble wfth 2*MByte Display Memory 
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MVWi may uM several asptct ratios, and tn«y ar« 
not imim6 to a 4:3 aspect ratio. However, one 
MVW iMtation is the amount of available display 
rnemory for MoflonVideo^ Memory, as shown in 
the equation below. 

MVWM M DMEM • QMEM • ACEL • 16 KBytes 
Whera: 

- MVWM m MotionVideo window memory 

- DMEM m Total available memory 

- QMEM 9 Memory required for graphics 

- ACEL s Memory required to support the half* 
frame aooaierator required for duai-scan 
STN panels 

- 16 KBytes « Memory resarved for hardware 
cursor and icon 

MVA, which can be used In fu»-ecreen conffgur». 
t>ona. anaNee the creaflon of spedal oraphica 
modee (such as. 24-ut/0facei wtth a 1X dot dodc). 

3^1 a J Hardware Zooming 

As axptained in Table 3-6. hardware zooming pro- 
vides a pn^grammable 2X magnmcabon by doo- 
Wing pbceia erther honzontalfy only, vertlcalfy on*y, 
Of both honromaJV and verDcally simuttaneouafy. 

Table 3-6. ProgramrtWng for Hardware Zoom 



1 Typtof iivWHardwarsZoom 


C»C 


1 Horxofmoam^outstrg 






CR3C(8)* 1 


Hortzorui M vmveai pttat deiM^ 






CR3qs).i 



3.2.16.3 YUV to RGB Color Speee Converter 

The integrated YUV-te-RGB Color Space Convert, 
er suooorts two typea of YUV^to-RGB aJgortihms 
wnicn ara seieasd by register CR36(6): 

• Fomiat 1 (Standard): 

- R-Y- 1.375V 

- G • Y - 0.375U • 0,75V 

- B-Y*V75U 
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• Format 2: 

- R.Y*V 

- G«Y-0^U-0.SV 

- B ■ U 

Regiater CR36[5J determines whether the YUV-to- 
RQB oonvenion usee the Z$ complement U, V for- 
mats (which ia uaefuf for PhiUpe SAA156 and 
SAA9051 TV deooden) or exoeaa 1 28 fonnat 



3^16.4 Video Playback 

The MVA provldea a MotlonVideo Window, con- 
«atJng of one of the color apace formate in 
Sec0ona2.i6.1, on top of standard/extended 
VGA modea. The ModonVUeo WMows pixai col- 
or depm may be different from the pfaoal color depth 
of the aunoundng graphloa. The intemal color 

space converter may be ueed to es^and 4:2:2 YUV 
datato24MRQa 

For video playback, the hardware zoom feature 
may be ueed to doM the MobonVUeo Window 
hortzontaify, verHcaay. or both hortzomatfy and ver- 
tkatty. or to tin the displays fUl reeomtkm. 

^le Fonruhm 

The MVA may be used to aooelerate the playback 
of fDea in a MottonVWeo^ Window. The fllee would 
be stored in MotlonVldeo Memory in a 5-5-5 fUe 
fonnat with 320 x 240 reaolutton. 

» a data fonnat ia 4:2:2 YtJV. then during display 
refresh, the internal color spaoa converter converts 
the 4:2:2 format to 24-bK/ptxel RGB. 

If the display color raeolutton is leaa than 24 biw 
pixel, the MVA dtthehng algorithm may be em- 
ployed by programming registera CR40 and CR4E 
to tncraaae the displayed pbcel color dapth to 24. 
txt^m, independentty of the graphics color ree- 
dutloa 

By programming registen CR33 through CR30. 
the MotionVideo Window may be re-poeitjoned 
anywhere on the display. By programmmg register 
CR3C, the 320 X 240 MottonVldeo^ Window may 
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be expanded so that the 320 x 240 window may be 
doubled to 640 x 480 on 800 x 600 LCDs. 

The pixel depth of the MotionVideo Window may 
be different from the pixel depth of the sunx)unding 
graphics. 

Figure 3-9 shows a 320 x 240 video dip (5-5-5 
RGB) that is displayed as a 640 x 480 15-bit/pixei 
MotionVideo Window on a 256-color 800 x 600 dis- 
play, which can l>e accomplished using just one 
MByte of display memory. 



800 



Graphics (g*Bits/Pixel) 




640 










O 


o 

s 




1 

1 

1 




/320 







5-5-5 RGB Video CUp, 
Displajed as a Motioo Video 
Window (15 Bits/Pixel) 



Figure 3-9. MotionVideo Window 



3.2.17 Feature Connector 

The CL-GD7542 provides the tunctonality of a 
standard VGA Feature Conneaor. The CL- 
GD7542's Feature Connector includes the follow- 
ing pins: 

• FCPp:0]: bi-directional 8-bit aata port 

• FCDCLX: dot clock output 

• FCVCLK: video clock input 

• FCESYNC#: enable syncs input, to enable the 
HSYNC. VSYNC. and FCBLANKt outputs 

• FCBLANK#: either a blanking signal output, or 
an input that forces RGB outputs to zero current 

• OVRWt: Overlay Window output 



The CL-QD7542 supports the Feature Connector, 
such that video data may be input and displayed as 
an overlay video window. The Baseline Output 
Mode (8-bit indexed, one pixel per dock), is direct- 
ly supported. The CL-GD7542 supports 8-bit/pixel 
indexed data (PC extended mode). 

The 8-t>(t data is input either by using both phases 
of the dock or by using a 2X dock. An 6-brt value, 
stored in the Color Key Compare Register GRC. is 
compared to the video data input from FCP[7:0] on 
a pixel-by*pixel basis. A match will cause the pix- 
el's graphics data to be feplaoed with the video 
data input 

3.2.18 NTSC/PAL Out 

The CL-GD7542 outputs digital RGB data in an in- 
terlaced fonnat to an external analog TV encoder, 
such as Analog Devices AD720 or Motorola 
MCI 377. Only a minimum amount of additkmaJ 
logic drcuitry is required. WHh the addition of an 
analog encoder, a portable computer can output 
the following signals, for use with a standard TV 
monitor or video cassette recorder (VCR): 

• NTSC (National Television Standards Commit- 
tee) signals 

• PAL (phase-altehng line) signals 

The CL-GD7542 will operate in a locked interlaced 
mode and will use the LCD support shadowing 
mechanism (which shadows the Horttontal and 
Vertical CRTC registers) to prevent the application 
from changing the CRTC setup. Even the dot dock 
frequency will be locked. Horizontal and vertical 
display enable wilt t>e open to the application. 

The NTTSC/PAL output will operate in the standard 
VGA modes. The CL-GD7542 outputs analog 
RGB, composite sync signals, a NTSC/PAL starv 
dard select signal, and TV-On (a power manage- 
ment signal). 

Due to TV image limitations, graphics mode 13 
and text mode 0 provide the best display quality. 
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3^19 Half-Framt AcMltrator 

The CL-GD7542 integrates a Half-Frame Acceler- 
ator, required by dual-scan LCDs. With the Half- 
Frame Accelerator, a dual-scan LCD can run at a 
twice the CRTs refresh rate. The CL-GD7542 pro- 
vides simuttarteous CRT and LCD display opera- 
tion (SlmulScan^) for the following dual-scan 
LCDs: 

• 640 X 480 STN/TFT dual-scan LCDs: the Half- 
Frame Accelerator provides all the standard 
VGA HDodes and extended video modes up to 
640x480 ' 

• 800 x 600 STN/TFT dual-scan LCDs: the Half- 
Frame Accelerator provides all the standard 
VGA modes and extended video modes up to 
600 x 600 

3.2.20 LCD Interface 

The CL-GD7542 directty interfaces with a variety 
of LCDs (and CRTs as well, for SimulSCAN oper- 
ations). TTiese LCDs include the following: 

• Monochrome 640 x 480 duai-scan and single- 
scan STN LCDs 

• Color 640 X 480 and 800 x 600 dual-scan and 
single-scan STN LCDs (with 8-bit and 16-bit in- 
terfaces) 

• Color 640 X 480 and 800 x 600 TFT LCDs with 
the following interfaces: 

- 9-blt (3 bits each for Red. Green. Blue) 

- 12-bit (4 bits each for Red. Green, Blue) 

- 18-btt (6 bits each for Red. Green. Blue) 

- 24-bit (8 bits each for Red. Green, Blue) 

3.2.21 LCD Resolution Compensation 

Witn Its LCD Resolution Compensation, the CL- 
GD7542 allows a spectrum of PC applications, 
onginairy wntten for analog CRT monitors that use 
various VGA modes, to run transparently on LCDs. 

The LCD Resolution Compensation feature is nec- 
essary, in tnat unlike CRTs. LCDs have a fixed nor- 
izoniai and vertical resolution. As a result, when-a 
PC applicatjon is selected. VGA modes that are 
concun-ently seleaed may use a resolution that is 
lower than the fixed resolution of the LCD. Conse- 



quently, uriless LCD Resolution Compensation is 
used, a section of the LCD is left blank. 

For example, when VGA text mode 3, which con- 
sists of 400 lines, is displayed on a 640 x 480 LCD 
that does not have use of LCD Resolution Com- 
pensation, 80 blank lines remain at the bottom of 
the LCD. (For a list of various horizontal and verti- 
cal resolutions for standard V(aA modes, refer to 
Chapter 4.) 

To remove blank space, the CL-GD7542 LCD 
Resolution Compensation presents these options: 

• Automatic e3q>ansion of VGA text modes 

• Custom fonts to replace standard VGA fonts 

• Horizontal centering of cSsplayed lines 

• Horizontal expansion of VGA graphics modes 

• Verticai centering of displayed lines 

• Vertical expansion of VGA graphics modes 

Resolution Compensation for 640 x 480 LCDs 

For 640 X 480 LCDs, the CL-GD7542 provides the 
following LCD Resolution Compensation options 
to display lower-resolution VGA text and graphics: 

• Auto-Text B?)ansion. 

Auto-Text B^nsion of a VGA font makes the 
font consistent across the LCD and eliminates 
any breaks or artifacts in fonts that connect to 
adjacent fonts. 

- The 9-pixel-wide V(3A fonts (used in the pop- 
ular VGA text modes 3 and 7) are horizontal- 
ly displayed as 8-pixel-wide-fonts. As a 
result. 80 characters fill all 640 pixels across. 

The following methods vertically e)^and VGA 
character fonts to 19 pixels. As a result. 475 
lines of the LCD's 480 vertical lines are filled. 

- The 8 X 8 (200-line) VGA fonts are double- 
scanned, vertically expanding the font to 
equal 16 pixel lines. An extra top pixel line 
and two extra bottom pixel lines are added to 
each character row of the font, further verti- 
cally expanding the font to equal 19 pixel 
lines. 

- For 8 X 1 4 (350-line) VGA fonts, two extra top 
pixel tines and three extra bottom pixel lines 
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are added to each character row to vertically 
expand the font to 19 pixel lines. 

- For the 8 X 16 (400-line) VGA fonts, an extra 
top pixel line and two extra bottom pixel lines 
are added to each character row to vertcally 
expand the font to 19 pixel lines. 

Custom Fonts. 

Standard VGA fonts (8 x 8, 8 x 14. and 9x16) 
may be replaced with a custom 8x19 font to fill 
640 X 475 pixels on a 640 x 480 LCD. 

Vertcal Centering of Displayed Lines. 

- If Auto-Text Expansion or a custom font is 
used, the 475 lines that result can be vertical- 
ly centered on the 480-line LCD. 

- If Auto-Text Expansion or a custom font is 
not used, 200-. 350-. or 400-line VGA text or 
graphics modes can also be vertically cen- 
tered on the 480-line LCD. 

Vertical Graphics Expansion. 
On a 640 X 480 LCD. Vertical Graphics Expan- 
sion may be used to run PC application pro- 
grams that use lower-resolution VGA graphics 
modes. 

- The 200-line VGA graphics modes are verti- 
cairy es^nded to 475 lines by expanding ev- 
ery 8 lines to 19 lines, using a partem of 
2.2.3.2.2.3,2.3 (double-scan and triple- 
scan). • 

- The 350-line VGA graphics modes are verti- 
calV e^janded to 475 lines t3y expanding ev- 
ery 14 lines to 19 lines using a panem of 
1.1.2.1.1.2.1.2.1.1.2.1.1.2 (single-scan and 
double-scan). 

Popular Graphics User Intertace-based appli- 
cations^ such as Windows or OS/2, employ a 
CL-GD7542 dnver that seleas trie proper VGA 
graphics mode (such as 2-. 16-. 256-. 32K-, 
G4K-. or 16.8M-cotor modes) to mn application 
programs at the full resolution of the 640 x 480 

LCD. 

Cirruii Confidential 
Bu^nc^ information 



ReMluUon CompenMtlon tor 800 x 600 LCDs 

For 800 X 600 LCDs, the CL-QD7542 provides the 
following LCD Resolution Compensation options 
to display tower-resdutton VGA text and graphics: 



• Auto-Text Bqsansion. 
Auto-Text Expansion of a VGA font makes the 
font consistent across the LCD and eliminates 
any breaks or artifacts in fonts that connect to 
adiacent fonts. 

- The »-pixel*wide VGA fonts (used in the pop- 
ular VGA taxttnodes 3 and 7) are horizontal- 
V displayed as 10-ptxel-wide tonts. by 
replicating the last pixel once. As a result, 80 
characters fDI alt 800 pixels across. 

The following methods vertically expand the 
VGA character fonts. 

- The 8 x 8 (200-line) VGA fonts are triple- 
scanned, vertically exparKjing the font to 
equal 24 pixel lines. As a result all of the 
LCD's 600 vertical lines are filled. 

- For the 8 X 14 {350-line) VGA fonts, every 
odd scanline is replicated to vertically ex- 
pand the font to 21 lines. As a result 525 
lines of the LCD's 600 vertical lines are filled.. 

- For the 8 X 16 (400-line) VGA fonts, every 
odd scanline is replicated to vertically ex- 
pand the font to 24 lines. As a result, all of the 
LCD's 600 vertical lines are filled. 

• Custom Fonts. 
StandartJ VGA fonts (8 x 8. 8 x 14. and 9 x 1 6) 
may be replaced with a custom 10 x 24 font to 
fill all 800 X 600 pixels on a 800 x 600 LCD. 

• Horizontal Centering of Display Lines. 

- VGA text modes that are 720 pixels wide can 
be horizontally centered, leaving 40 blank 
pixels each on the left and nght sides of the 
800 X 600 LCD display. 

- VGA text modes that are 640 pixels wide can 
be horizontally centered, leaving 80 blank 
pixels each on the left and right sides of the 
800x600 LCD display. 
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• Horizontal Graphics Expansion. 

VGA graphics modes that are 640 pixels wide 
can be horizontaJly expanded to 800 pixels tsy 
replicating every fourth pixel. (However, cur- 
rently this expansion is not available for VGA 
graphics modes that have either 2X dot clocks 
with 16-bits/pixet or 3X dot docks with 24-bits/ 
pixel). 

• VertcaJ Centering of Displayed Lines. 

- If Auto-Text Expansion or Vertical Graphics 
Expansion is used, the 525 lines that result 
can be verticalty centered on the 600-line 
LCD. 

- If Auto-Text Expansion is not used, the 200*. 
350- . or 400-line VGA text or graphics modes 
can also be vertically centered on the .600- 
line LCD. 

• VertcaJ Graphics Expansion. 

On a 800 x 600 LCD, Vertical Graphics Expan- 
sion may be used to run PC application pro- 
grams that use lower-resolution VGA graphics 
modes. 

- The 350-line VGA graphics modes are verti- 
cally eigsanded to 525 lines by replicating alt 
odd scanlines. 

- The 400-line VGA graphics modes are verti- 
calty expanded to 600 lines tsy repiicaung all 
odd scaniines. 

- The 480-line VGA graphics modes are verti- 
calty expanded to 600 lines by replicating ev- 
ery fourth scanline. 

Popular Graphics User Interlace-based appli- 
caiions. such as Windows or OS/2, employ a 
CL-GD7542 driver that seieas the proper VGA 
grapriics mode (such as 2-. 16-, 256-. 32K-. or 
64K-cotor modes) to run the application pro- 
arams at tne full resolution of the 800 x 600 
LCD. 

3.2.22 Frame Rate Modulation 

The CL-GD7542 employs a new. improved frame 
rate modulation (FRM) algorithm to create gray 
scales on monochrome and color STN LCDs. Over 
multiple frames in time, the FRM algorrthm modu- 
lates tne 'on" and 'otT times of individual pixels in 



the LCD. such that the eye integrates the superim- 
posed pixels as peroeptibte gray scales. 

Proprietary techniques reduce or eliminate entirely 
the gray scales' artifacts (for example, flicker, 
noise and pattern motion). On state-of-the-art STN 
LCDs with fast response times of approximately 
1 00 ms. the result is an outstanding display quality. 

The CL-G07542 provides three FRM options: 

• 16-frame FRM. 

This FRM option modulates the pixel over 16 
frames in time to create 1 6 shades for each red. 
green, and blue (RGB) primary color, for 4.096 
(16') colors total. 

This option ts intended to support STN LCDs 
currently available and in development includ- 
ing STN LCDs with very fast response times of 
approximately 100 ms. This algorithm allows 
masking of ur>desirable gray scales (that is. 
those that exhibit flicker or pattern motion). 

- By setting RBX[4], gray scales 7 and 9 can 
be converted to gray scales 6 and 8, respec- 
tively. 

- By setting RBX[3], gray scales 1 and 15 can 
be converted to gray scales 0 and 16. re- 
spectively. 

- If two gray scales are masked, the FRM algo- 
rithm produces 2744 (14') colors. 

- If four gray scales are masked, the FRM al- 
gorithm produces 1,728 (12*) colors. 



• 8-frame FRM. 

This FRM option modulates the pixel over 8 
frames in time to create 8 shades for each RGB 
primary color, for 512 (8') colors total. 



This option is intended to reduce flicker and 
'submarining" (that is, die temporary disap- 
pearance of the mouse pointer) on future STN 
LCDs that may have response times that are 
too fast for the 16-frame FRM option. 
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• 4-frameFRM. 

This FRM option modulates the pixel over 4 
frames in time to create 4 shades for each RGB 
primary color, for 64 (4>) colors total. 

This option is intended to reduce flicker and 
"submarining* (that is. the temporary disap- 
pearance of the mouse pointer) on future STN 
LCDs that may have response times too fast for 
both the 16- and 8-frame FRM options. 

In summary, the FRM algorithm produces 2. 3, or 
4 bits of color depth for each RGB primary color on 
STN LCDs. 

- To add up to 6 bits of color depth to each pri- 
mary color, the CL-GD7542*s Dithering En- 
gine may be used with an FRM algorithm. 

- To add up to 8 bits of color depth to each pri- 
mary color (or 256 gray scales for each pri- 
mary color) for a total of 16.8M colors, the 
CL-GD7542's Dithering Engine may t>e used 
with only a 4-frame FRM algorithm. 

3.2.23 Dithering Engine 

The CL-GD7542's Dithering Engine increases the 
number of perceived colors displayed on the LCD 
and/or CRT. relative to wfiat the display can phys- 
tcairy produce without dithering. 

A proprietary intercalating spatial dithenng tech- 
nique preserves the spatial resolution of the dis- 
played image. For example, when a 640 x 480 res- 
olution image is dithered, its resolution is 
maintained, instead of being reduced to 320 x 240. 

The Dithenng Engine works by automatically se- 
lecting a dithenng pattern. As shown in Table 3—6. 
an ir>crease in the dithenng panem increases the 
number of displayed bits per RGB pnmary color, 
depending upon the image's color depth. 



Tables-^. EffecUve Dithering Patterns 



Effective 
Dithering 
Pattern 


Increaeed Number of 
Displayed Etta per 

RGB Primary Color 


2x1 Pattern 


1 M 


2x2 Pattern 


2 bits 


4x2Paiim 


3bits 


4x4P8&em 


4bftB 


8x4 Pafiefn 


SMS 


8x8 Pattem 





The Dithering Engine may automatically add up to 
6 bits per primary odor, and It may be used for col- 
or and monochrome STN LCDs and TFT LCDs. 
(By programming register CR4C. this automatic 
feature may be overridden, arxj the numt>er of bits 
per primary color limited to a programmable nunv 
ber.) 

As shown in Rgure 3-1 in Section 3.2. in the data 
path, the Dithering Engine is after the LCD Reso- 
lution Compensation, such that ditt^ering is applied 
to the expanded image. 

The Dithering Engine contains two separate dither- 
ing registers: 

• Dithering register for standard/exterKled VGA 
modes 

• Dithering register for MotionVideo^ Window 

To render the appropriate colors, trie CL-GD7542 
dynamically switches dithering between surround- 
ing graphics and the MotionVideo Window. (For 
more information on the MotionVideo™ Window, 
refer to Section 3.2.16.1.) 
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Table 3-7 shows the number of gray scales that 
may be displayed on a monochrome STN LCD. by 
using a combination of the various FRM and dith- 
ering options. 

As shown in the table, the 4.frame frame-rate- 
modutation option produces only four gray scales 
(2 bits/pixel), which are insufficient for displaying 
32*. 64-. or 256-gray scale images. 

The various dithering options may automatically 
add up to 6 bits/pixel depending upon the dis- 
played image's color depth. 

• To display a 32-gray-scale image (5 bits), the 
Dithering Erigtne automatically adds 3 bits to 
the 2 bits produced by FRM. 

• To display a 64-gray-scale image (6 bits), the 
Dithering Engine automatically adds 4 bits to 
the 2 bits produced by the FRM. 

• To display a 256-gray-scale image (8-bits). the 
Dithenr^g Engine automatically adds 6 bits to 
the 2 bits produced by FRM. 



Tab»t»»7. Number^ QnyScalee On Mom STN LCDs 



Fmm^ 
FUto- 
Moduto- 

tion 
Option 


sTTOOOW 

DlUiortne 


RMuWngtmag* 
oh Mono STN LCD 
That Has: 


32 Gray 
(SbllB) 


64(2rjy 
(SWta) 


256 Gray 
Seatos 
(8 bits) 


Pat- 
tani 


Na 
of 
Blli 


4frvn«s 

(2 tuts) 


— 


0 


4(2») 


2x1 


1 


8(2») 


2x2 


2 


16(2*) 


4x2 


3 


32(2*) 


4x4 


4 


32(2*) 


64(2*) 


8x4 


5 


64 (2^ 


128(2^) 


6x8 


6 


256 (2^ 


8 trvnes 

(3 tMts) 


NOM 


0 


8(2») 


2x1 


1 


16(2*) 


2x2 


2 


32(2*) 


4x2 


3 


32(2*) 


64(2*) 


4x4 


4 


64 (2^ 


128 (2^) 


4x8 


5 


256 (2») 


16 frames 
(4 brts) 


Nona 


0 


16(2*) 


2x1 


1 


32(2*) 


2x2 


2 


32(2*) 


64(2*) 


4x2 


3 


64(2*) 


128 (2^) 


4x4 


4 


256 (2*) 
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Table 3-S shows the number of displayed colors 
on a color STN LCD. with various FRM and dither- 
ing options. As shown in Table 3-4. each FRM/ 
dithering option produces the same numt>er of col- 
or shades per primary color as gray scales for 
monochrome LCDs shown in Table S-7. 

Note that the total number of colors is equal to 3X 
the number of color per primary color RGB. 

For example, a 4-frame FRM and 8x8 dithering 
pattern produces 2* (256) gray scales on mono- 
chrome STN LCDs and 2** (16.8M colors) on color 
STN LCD. 



Table d-^ Number of Cotori On Color STN LCDs 



Primary Color RGB 


Reeutttng Image on 
on Color STN LCD That Has: 


tiofi 
Option. . 






256K 
colon 
(18 bits) 


col- 
or* 
(24blto) 


Ing 
Pel* 
tem 


No. 
Of 

Bite 


colora 
(ISbiU) 




Nono 


0 


64(2^ 




2x1 


1 


"512(2^ 




2x2 


2 


4K(2^*) 


4framM 

(2 bits) 


4x2 


3 


32K(2^*) 




4x4 


4 




256K{2*») 




8x4 


5 


32K (2^*) 


256K (2^») 


2M(2*^) 




6x8 


6 




16.8M 




Nam 


0 
w 


512 (2») 




2x1 


1 


4K(2^*) 


6 frames 


2x2 


2 


32K(2'*) 


(3 bits) 


4x2 


3 




256K(2^») 




4x4 


4 


32K (2^*) 


256K (2^») 


2M(22^) 




4x8 


5 




16.8M 




Nono 


0 


4K(2'*) 




2x 1 


1 


32K f2'*) 


16 trames 

(4 bits) 


2x2 


2 




256K (2'*) 




4x2 


3 


32K (2'*) 


256K (2^*) 


2M (2^') 




4x4 


4 




16.8M 
(2^*) 
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Table 3-9 shows the number of colors various 
dithering patterns produce on 512-coior TFT 
LCDs. If an image using the standard VGA 18-bit 
color palette is displayed on a S12-coior TFT LCD 
(that is, which has only a 9-btt color palette), signif- 
icant banding or contour lir>es are readily apparent 

T«bte3-fl. Numbw'of Color»OnS12-ColorTFrLCDs 



Phmvy Color RGB 


Rooultifig UnoQO 
on Color TFT LCD 
ThctHss: 


Ganervtod by LCD 


32K 
color* 
(15 bits) 


256K 
colors 
(18 bits) 


colors 
(24blU) 


Dfthoring 
Psttoni 


No. 

of 
Btti 


None 


0 


512(2^ 


2x 1 


1 


4K (2^*) 


2x2 


2 


32K (2'*) 


32K (2'*) 


4x2 


3 


256K (2*») 


256K (2'*) 


4x4 


4 


2M(2*') 


Bx4 


5 


16.8M (2**) 



Consequentty, the Dithering Engir>e automatically 
employs a 4 x 2 pattern to increase the number of 
displayed colors from the 3 bits per primary color 
that the LCD produces to the full 6 bits per pnmary 
color to meet the 18-bit VGA color palette require- 
ment upon tne displayed image's color depth. 

• To display a 32-gray-sca)e image (5 bits), the 
Dithenng Engine automatical^ adds 3 bits to 
the 2 bits produced by FRM. 

• To display a 64*gray-scale image (6 bits), the 
Ditnenng Engine automatically adds 4 bits to 
tne 2 bits produced by FRM. 

• To display a 256*gray-5cate image (8 bits), the 
Dithenng Engine automatically adds 6 bits to 
me 2 bits produced by FRM. 

The number of bits the Dithering Engine needs to 
add is reduced when either a 8-frame FRM or a 16- 
trame FRM is used. 



Table 3-*10 shows the numt>er of col ors v arious 
dithering patterns produce on 4K-color TFT LCDs. 

TsMs S-ia Number ef Colors On 4K<olor TFT LCDs 



Prtmsry Color ROB 
By LCD 


Rosuttng tmsgs 
on Color TFT LCD 
TtatHsr 


DIthsrtng 
Psttsni 


No. 
Of 

Btts 


S2K 
oolors 
(15 bits) 


2S6K 
oelorB 
(IS btts) 


l&SMco^ 

ors 
(24 btts) 


None 


0 


4K(2^*) 


2x1 


1 


32K(2'*) 


2x2 


2 


32K (2^*) 


256K(2*») 


4x2 


3 


256K(2^») 


2M(2^) 


4x4 


4 


16.8M (2**) 



Table 3-1 1 shows the number of ool ors th at ditfv 
ering patterns produce on 256K-color TFT LCDs. 

T«bls3-11. Numbsr of Colors On 256K-Co*or TFT LCDs 



Primary Color RGB 


Rosutting Imsgs 
on Color TFT LCD 
ThdHss: 


Dtthtring 
Psttsm 


No. 
Of 
Btts 


32K 
colors 
(15 btts) 


2S6K 
colors 
(18 btts) 


16M col- 
ors 
(24 btts) 


None 


0 






256K (2'») 


2x 1 


1 


32K (2^*) 


256K (2'*) 


2M(2*^) 


2x2 


2 






16.8M (2**) 
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3.2.24 Frequency Synthesizer 

The Frequency Synthesizer generates all dock 
frequencies for VGA and extended modes opera- 
tion. Using a single reference frequency of 
14.31818 MHz t^at is supplied from an external 
TTL-level source, the Frequency Synthesizer gen- 
erates two fully programmable docks - the mem- 
ory dock (MCLX) and the video dock (VCLK). 

Refer to Figure 3-10 for the Frequency Synthesiz- 
er Functional Diagram. 

• MCLK 

- MCLX (the memory dock) generates alt 
docks needed for memory timing signals (for 
example. RAS\ CAS*, etc.). 

- MCLK must be optimized for the speed of the 
display memory used. 



- MCLK frequences are programmed with 
SR1F. 

- For optimal selection of DRAM speeds, the 
CL-GD7542 supports MCLKs up to 45 MHz 
at 3.3V or 50 MHz at 5.0V. 

VCLK 

- VCLK (the video dock), is the fundamental 
video timing dock which generates ail docks 
needed for video display timing signals (for 
example. HSYNC and VSYNC) and for the 
pixel dock. 

* VCLK must be changed to support various 
display resoluttons and refresh rates. 

- The VCLK frequencies are programmed with 
registers SRB through SRE and SR1B 
ttvough SRIF. 

- The CL-GD7542 supports VCLKs up to 65 
MHz at 3.3V or 80 MHz at S.OV. 




VCLK 



MCLK 



Figure 3-10. Programmable Dual-Frequency Synthesizer Functional Diagram 
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3^5 Power Management 

The CL-GD7542 supports a variety of power man- 
agement techniques to maximize battery life, in- 
cluding: 

• LCD-onty power savings. 

During LCD-onty operations, the video DAC (in- 
cluding its monitor sense comparators) is pow- 
ered down, and the video dock (VCLX) may be 
reduced to a level that stilt minimizes flicker. 

• LCD power-up/down sequence control. 

To protect the LCD. the FPVEE and FPVCC 
output signals control the LCD's power-up and 
power-down sequence, pamage can occur if 
VEE (the LCD's high-vottage power) is applied 
without VDD (the LCD's logic power)). The 
FPBL output signal controls the LCD's backlight 
enable. 

• Mixed-voltage interfaces. 

The host bus. display memory. LCD, and CRT 
interfaces can each be implemented at either 
3.3V or 5V. The voltages used for each inter- 
face may be mixed in any combination. 

• Standby Mode. 

This mode reduces power consumption by turn- 
ing off the display while allowing application 
programs to continue to run normaily in the 
background. 

Standby is entered via the Standby pin. by us- 
ing the intemat Standby Counter, or by pro- 
gramming a register. 

Dunng Standby, using the proper power se- 
quencing, the LCD and CRT are lumed oft. the 
vioeo Clock (VCLK) is stopped, and the video 
DAC IS powered down. The CPU can still ac- 
cess and modify tne display memory and pal- 
ene. 

The Standby Mode is exited as it is entered, via 
the Standby pm. by using the internal Standby 
Counter, or by programming a register. 



* Suspend Mode. 

This mode reduces power consumption when 
the system remains inactive for a relatively long 
period of time, while maintaining the contents of 
the controller's registers, palette, and display 
memory. Unlike Standby mode, however, dur- 
ing the Suspend Mode, applk»tions are sus- 
pended and do not continue to mn nomnalty in 
the background. 

Hardware-controlled Suspend is entered via 
the Suspend Pin. Software-controlled Suspend 
is entered by setting register CR20[3]. 

m contrast to Hardware-controlled Suspend. 
Software-controlled Suspend allows the CPU to 
access the internal registers, which requires an 
active dock and I/O capability, and therefore, 
more power. 

During Hardware-controlled Suspend, the dis- 
play is turned off, the video (VCLK) and memo- 
ry (MCLK) docks are both stopped, and CPU 
accesses to the display memory, palette, and 
1/0 registers cease. 

The controller configures display memory for 
self-refresh or uses the 32-kHz dock for menr>- 
ory refresh. 

Hardware-controlled Suspend is exited via the 
Suspend Pin. When Suspend Mode is exited, 
any application programs that were previously 
njnning can be quickly re-started from the point 
at which they suspended. 

• VESA Display Power Management. 

The CL-GD7542 supports the VESA Display 
Power Management Spedfication for CRT 
power management to allow systems to comply 
with the U.S. Environmental Protection Agen- 
cy's Energy Star Computer qualifications. 

For more information, refer to Appendix A9. "Pow- 
er-Management Solutions". 28502 
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3.3 Performance 

The CL-GD7542 is designed with the following 
performance^nhancing features: 

• BitBLT Engine. 

The BitBLT Engine is used to accelerate Graph- 
ics User Interfaces (GUIs), such as Microsoft 
Windows. 

• Bus Interface Choices. 

The CL-GD7542 provides a choice of bus inter- 
faces for optimum performance: 

- 32-Wt VESA VL-Bus 

- '486 local-bus interface 

- PCI bus interface 

• CPU Interfaces to I/O registers and memory. 
For inaeased perfomiance. the CL-GD7542 
supports the following CPU interfaces: 

- 32-brt CPU imerface to display memory, for 
faster CPU host access to memory for ail 
modes, including planar modes 

- 16-bit CPU interface to I/O Registers, for 
taster CPU host access to the registers 

• Extended-Write Modes. 

- For faster CPU write performance, the ex- 
tended-wrtte modes can be used on 8 pixels 
at a ttme in 8- or 16-bit/pixel graphics modes 
that have packed-pixel addressing. 

- These write modes can be used for faster 
text writing, panem filling, and block-moving 
operations in graphics modes. 

For more information, refer to Appendix A4 'Col- 
or Expansion and Extended-Wrrte Modes*. 

• Hardware Cursor. 

GUI pertormance can be improved by usrng ei- 
ther the 32 X 32 or the 64 X 64 HarcJware Cursor. 

• Memory Data Fast Access. 

For faster access to display memory, the CL- 
GD7542 supports the following: 

- a 32-bit display memory data bus. 

- DRAM Fast-page Mode operations 

• Video FIFO. 

Video FIFO minimizes memory contention. 



• Zero*wait-state performance. 

For faster CPU access for writes to display 
memory, the CL-GD7542 provides rero-wart- 
state performance and a CPU Write Buffer. 

3.4 RAMDAC Operation 

3.4.1 Writing to the Color lookup Table 

To write a color definition to the Lookup Table, a 
value specifying an address tocatx>n in the Look- 
up Table is first written to the Write Mode Address 
Register. The odor values-for thefled. Green, and 
Blue intensities are then written in succession to 
the Color Value Register. After the Blue data bits 
are latched, the new odor data bits are then written 
into the Lookup Table at the defined address, and 
the CL-GD7542 automatically increments the Ad- 
dress Register. 

Since the CL-GD7542 increments the Address 
Register after each transfer of data to the Lookup 
Table, it is best to write a set of consecutive loca- 
bons at once. The start address of the set of Iocs* 
tions is first written to the Write Mode Address 
Register. The color data bits for each address lo- 
cation are then sequentially written to the Color 
Value Register, After each CPU host transfer of 
three bytes of color data, the CL-G07542 automat- 
ically writes data to the Lookup Table and incre- 
ments the Address Register 

3.4.2 Reading from the Color Lookup Table 

To read color data from the Lookup Table, a value 
specifying the address location of the data Is writ- 
ten to the Read Mode Address Register. After the 
address is latched, the data bits from this location 
are automatically read out to the Color Value Reg- 
ister, and the CL-GD7542 automatically incre- 
ments the Address Register. 

The color intensity values are then read from the 
Color Value Register by a sequence of three read 
(RD') commands. After the Blue value is trans- 
feaed out, new data bits are read from the Lookup 
Table's current address to the Color Value Regis- 
ter, which causes the CL-GD7542 to automatically 
increment the Address Register again. 
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If the CL-GD7542 loads the Address Register with 
a new starting address white an unfinished se- 
quence is In progress, the system resets and starts 
a new sequence. This action occurs for both read 
and wrrte operations. 

3.5 Programmable Core Voltage 

To optimize graphics performance and power con- 
sumption, the CL-GD7542 supports selective 
switching of the core VDD between 3.3V and 5V. 
based upon the video mode that Is being used. 

3.5.1 3.3V Core VolUge 

When the CL-GD7542 is operating at 3.3V. the CL- 
GD7542*s memory dock operates up to 45 MHz, 
which is sufficient for the following pixel modes: 

• 1024 X 768 4-bit/pbcel 

• 800 X 600 8-bit/pixel 

• 640x480 16-bit/pixel 

The core VDD and Analog VDDs must always be 
at the same voltage. 

3.5.2 5.0V Core Voltage 

When the CL-GD7542 is operating at 5.0V. the CL- 
GD7542's memory clock should be at 50 MHz to 
maximize performance in the following pixel 
modes: 

• 1024x768 8-biVpixel 

• 800x 600 1&-biVpixel 

• 640 X 480 24-bit/pixel modes 

The core VDD and Analog VDDs (which must al- 
ways be at the same voltage) should be 5V with a 
50 MH2 memory clock. 

3.6 Compatibility 

The CL-GD7542 includes all registers and data 
pains required tor standard VGA controllers. It also 
supooas the toitowmg extended VGA modes: 

• 1024 X 768 wiin 256 colors (interlaced and non- 
mtenaced modes) 

• 1 280 X 1 024 with 256 colors (interlaced modes) 
AdOiijonairy. various 132-column text modes are 
supponefl. 



3.7 Extension Registers 

While expanding or centering VGA modes on 640 
x 480 or 800 X 600 LCDs, the appropriate VGA reg- 
isters are shadowed, for VGA compatibility. 

3.8 Testability 

The CL-GD7542 chip is testable by using Pin-Scan 
Testing and a Signal Generator. 

Pin*scan testing tests the signal state of every pin 
on the chip. Any pifts that are not connected to the 
board, or which are shorted to a neighboring pin or 
trace will be detected. For more informafion. refer 
to Appendix A1 1 , •Pin-Scan Testing." 

The Signature Generator allows the entire system, 
including display memory, to be tested at speed. 
For more information, refer to Appendix AlO. 'Sig- 
nature Generator*. 

3.9 Configuration Inputs 

To configure the chip for operation, the CL- 
GD7542 uses a combination of hardware and soft- 
ware configurations. 

3.9.1 Hardware Configuration inputs 

Pull-up resistors are used on some of the memory 
data pins, which are read during the low-to-high 
transition of the Resett pulse or when the External 
Pull-Up Reset register SR24[3] is toggled. 

• 32-bit PCI Bus. 

This configuration selects the 32-bit PCI bus 
with Min-grant timing of 8 PCI CLXs (-250 ns at 
33 MHz). 

• 32-bit PCI Bus with Min-Grant Extended. 

This configuration selects the 32-bit PCI bus. 
but with Min-grant timing extended from 8 PCI 
CLKs (-250 ns at 33 MHz) to 16 PCI CLKs 
(-500 ns at 33MHZ). allowing burst write mode 
capability. 

• Enable Feature Connector. 

This configuration uses the appropriate pins for 
the Feature Connector video port. (Refer to Pin 
Descriptions in Chapter 1. and Chapter 2. for 
the affected pins). 
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• Sleep Address Select 

This configuration selects either J/0 address 
46E8h or 3C3h (the default) as the sleep ad- 
dress. 

• VESA VL-Bus with 50-MH2 MCLK. 

This configuration sets the VL-Bus for >33 MHz 

local bus operation. 
If no resistors are present the above pins are read 
as low because of the internal pull-down resistors. 
The status of these inputs is stored in registers 
SR22 and SR24. 

Three hardware switch inputs (SW[2:0]) are read 
during each horizontal retrace period. These in- 
puts are used by the BIOS to monitor external ac- 
tivities that can affect the chip operation. The sta- 
tus of these three inputs is stored in SR24[2:0]. 

3.9,2 Software Configuration Inputs 

A software programmable register. SR23, is used 
to select the desired function of some multi-func- 
tion pins as defined below: 

. ACTl / FCEVIDEOt / SBYI Select. 

Registers SR23(6) and SR24r71 configure the 
ACT! / FCEVIDEO# / SBYI input (pin 86) as ei- 
tner the Activity Sense input or the hardware- 
controlled Standby input. 

• BU / SUSPI Enable. 

Registers SR23(51 and SR24[7] configure the 
BU / SUSPI input (pin 87) as either the Hard- 
ware-Controlled Suspend input or the Backlight 
Input control. 

• FCDCLK Output Select. 

Register SR24[4) is used to output either the 
VCLK or PCLKO on the FCDCLK ptn. 

• FCVCLK Enable. 

Register SR23r71 seleas whether FCVCLK is 
sent to tne DAC only or is also used for VCLK 
generation. 

• VCLK Output Enable. 

Registers SR23[4) and SR24r71 either make the 
VCLK output pin low or output the internal 
VCLK on the FCCX:LK / VCLK output (pin 103). 

For more configuration information, refer to Appen- 
dix A14. •Configuration Notes' and Section 2.7. 
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3.10 Software Support 

The CL-GD7S42 supports big-endian word swap- 
ping, which allows It to load either 'x86 little^ndian 
data or PowerPC big-endian data into display 
memory, depending upon the application require- 
ments. 

A VGA BIOS, which is fully compatible with the 
standard IBM VGA BIOS and the Interrupt lOh vid- 
eo service functions, is available from Cirrus Logic 
and third-party BIOS vendors. 

The Cirrus Logic CL-GD7542 VGA BIOS is a high- 
quality, feature-rich firmware product designed to 
take maximum advantage of the CL-GD7542 con- 
troller, especiatly in the areas of display quality, 
power management, and graphics pertomiance. 
The key features of the VGA BIOS are: 

• Super VGA-compatible BIOS 

• Supports SimulSCAN operation (simultaneous 
LCD and CRT display) 

• Supports the power-management modes 

• Supports display-enhancement features 

• Can be integrated with the system BIOS 

• Supports switchless configuration 

• Can be customized without source code 
through use of utility programs such as OEMSI 

• Provides VESA-compatible modes and 1.2- 
function support for Video BIOS Extensions 
(VBE) 

» Supports multiple monitor refresh rates 

The CL-GD7S42 VGA controller and BIOS can be 
implemented as an adapter board or placed direct- 
ly on the system board. The VESA local bus BIOS 
can be located at COOOh or EOOOh. There is a sep- 
arate BIOS for PCI bus implementations. 

The core BIOS requires 32 KBytes. Extra function- 
ality, such as EGA-compatible fonts, can be locat- 
ed in a 16-KByte optional BIOS. This optional 
BIOS may be either appended to the core BIOS 
(for VL-bus or PCI bus implementations) or toaded 
into the same segment as the core BIOS (for VL- 
bus implementatwns). For system implementa- 
tions which do not have ROM space for the 16- 
KByte optional BIOS, a TSR is provided to support 
the extra functionality in DOS environments. 
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3.10.1 Software Support for OEMs 

Cirrus Logic provides the following CL-GD7542 
software utilities for OEM development use: 

• CL.STEST. 

This utility is a DOS-based screen-tesing utility 
that provides for the following: 

- CL.STEST enables the user to display and 
adjust the position and RGB color of a variety 
of patterns (including color bars, lines and 
rectangles) to test the display's quality. 
CL.STEST may operate with pixel resolu- 
tons of: 

- &40 X 400 

- &40 X 480 

- 800x600 

- 1024x768 

• CLPanel. 

This utility is a DOS-based LCD-parameter op- 
timization utility that provides for the following: 

- Via a seriai link to an external monitor, 
CLPanel enables a variety of LCD parame- 
ters to be adjusted. 

- CLPanel may be used to view a variety of dis- 
play test images and brt-map (BMP) images. 

- CLPanel may be used to switch the active 
display between LCD, CRT, or SimulScan 
modes. 

• CLRegs. 

This utilrry is a DOS-based VGA-controller reg- 
ister viewer/editor utility that provides for the fol- 
lowing: 

- CLRegs enables users to easily view and 
edit tf>e CL-GD7542's standard VGA and ex- 
tension registers and color palette. 

- The CLRegs Help screen provides a bnef ex- 
planation of each bit in each register. 

- CLRegs enables register values to be 
changed by typing in a new hex value or tog- 
gling individual bits. 

- CLRegs also displays a variety of the CL- 
GD7&42's configuration data, including the 
status of the CRT Controller, the graphics 
mode being used, information about tne vid- 
eo BIOS, and hardware cursor information. 



• CLView. 

This utility is a DOS-based image-viewing utility 
that provides for the following: 

- CLView loads the following types of image 
files: BMP. Graphics Interchange Format 
(GIF).TQA. or PCX. 

- The CLView's full-screen menu lists all cur- 
rent BMP, GIF, TGA, or PCX image files. 

- By pressing a CLViaw function key. each im- 
age's width, height bits per pixels, number of 
colors, and file size can be displayed. 

- CLView allows image files to be marked for 
inclusion in a slide show. 

- CLView may be used to swrtch the active dis- 
play between LCD, CRT. or SimulScan 
modes. 

• OEMSI. 

This utility is a Cirrus Logic BlO&customization 
utility for OEM development use. 

3.10.2 Software Support for End Users 

Cirrus Logic provides the following CL-GD7542 
software utilities for distribution to end users: 

• CL.Mode. 

CL.Mode is a DOS-based graphics-mode utili- 
ty and display-configuration utility. 

- CL.Mode's user-friendly VGA Configuration 
menu enables users to tum 'on" and "ofT a 
variety of graphics configuration options, in- 
cluding the following: 

- automatic text expansion 

- bold fonts 

- power-managerT>ent options 

- reverse video 

- shading of graphics and text 

- text enhancement 

- venical position of display 

- CL.Mode's Monitor Type Setup menu en- 
ables users to set CRT monitor resolution 
and refresh rate. 

- CL Mode's Video Modes Preview menu en- 
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ables users to display the various VGA 
modes. 

- New settings of the atx)ve options enabled 
by the user can be updated in the AUTOEX- 
EC.BAT file by this program. 

CLVESA. 

This utility is a Temninate-and-Stay-Resident 
CTSR) utility that supports the VESA BIOS ex- 
tensions. 
CSwitcher. 

This utility is a video-configuration TSR. 
SETRES. 

This utility is a Windows application for defining 
the resolution and bit depth of the CL-GD7542 
Windows Driver. 

- SETRES enables users to set the CRT reso- 
lution to: 640 X 480. 800 X 600. 1024 X 768, 
or 1280x1024 

- SETRES enables users to select bit deptii 
used on efther the CRT or LCD. such as: 1 6. 
256, 64K, or16.8M. 

- SETRES enables users to turn the Hardware 
Cursor 'on" and 'ofr. 

- SETRES enables users to make the font size 
normal or large. 

WinMode. 

This utility is a Windows application for video- 
mode configurations. 
WinPanei. 

This utility is very similar in operation to 
CL.MODE, and performs the same basic func- 
tions in the Windows environment. 

- Win Panel enables users to turn 'on* and "otT 



CL-GD7542 (Nordic) 

C UIX SVGA LCD ControlUr with MVA^^ 

a variety of graphics configuration options, 
induding: 

- automatic text esgsanston 
bold fonts 

- power-management options (such as the 
timer Intervals for Standby mode or back- 
light) 

- reverse video 

- shading of graphics and text 

- text enhancement 

- vertical position of display 

- WinPanel allows users to select between 
LCD, CRT, or StmutScan display options. 

- WtnPanel allows users to set high-refresh 
rates for CRT monitors. 

- New settings of the above options enabled 
by the user can be updated in the ALTTOEX- 
EC.BAT file by this program. 

3.11 Package 

The CL-GD7542 is available in a standard EtAJ 
208-pin QFP package with a 28 x 28 mm body size 
and 0.5 mm lead pitch. 
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4. CL-GD7542 Video Mode Tables 

This chapter lists tables for configuring the CL-G07542 for various CRT and flat-panel video modes. For 
detailed information on specific LCD flat panels that the CL-QD7542 can drive, refer to the CL-GD7542 
Panel Interface Guide for details. 

NOTE- The parameters detailed in the tables of Chapter 4 define standard capabilities of the CL-GD7542 
when it is used with the Cirms Logic Video BIOS. Consult with the appropriate BIOS vendor for informa- 
tion about the modes and parameters supported by those video BlOSes that are not from Cirrus Logic. 

4.1 Video Modes: CRT-Only 

This section lists IBM Standard VGA and Cirrus Logic Extended CRT-only video modes. 
4.1.1 IBM® Standard VGA CRT-Only Video Modes 

The IBM* Standanl VGA video BIOS supports the CRT-only video modes listed in Table 4-1 . 



j Mode 

I Number 

1 (hex) 

1 
1 


Number 

of 
Colors 


Charscters 

X 

Rows 


Chsrseter 

Cell 
(pixels) 


Screen 

Format 
(pixels) 


Display 
Mode 


Video 

dock 
(liHx) 


Hori- 
zontal 

(Wx) 


Vsrtlcal 

Fre- 
quency 

(Ha) 




1 0. 1 


16/25SK 


40x25 


9x16 


360x400 


Text 


28 


31.5 


70 


36 


2,3 


16/256K 


80x25 


9x 16 


720 x 400 


Text 


28 


31.5 


70 


36 


i 4. 5 


4/256K 


40x25 


8x8 


320x200 


Graphics 


25 


31.5 


70 


36 


i 6 


2/256K 


60x25 


6x8 


640x200 


Graphics 


25 


313 


70 


36 


j 7 


Mono. 


60x25 


9x 16 


720 x 400 


Text 


28 


31.5 


70 


36 


i D 


16/256K 


40x25 


6x8 


320 x 200 


Graphite 


25 


31.5 


70 


36 


1 E 




60x25 


8x6 


640 x 200 


Graphics 


25 


31.5 


70 


36 


i p 


Mono. 


80x25 


8x 14 


640 x 350 


Graphics 


2S 


31.5 


70 


36 


! 10 


1G/256K 


80x25 


6x 14 


640x350 


Graphics 


25 


31.5 


70 


36 


; 


2/2 S6K 


80x30 


8x 16 


640 x 460 


Graphics 


25 


31.5 


60 


36 


: 12 


1G/256K 


80x30 


8x 16 


640 x 480 


Graphics 


25 


31.5 


60 


36 


1?* 


1&256K 


80x30 


8x 16 


640x480 


Graphics 


31.5 


37.9 


72 


36 


13 


256^56K 


40x25 


8x6 


320 X 200 


Graphics 


25 


31.5 


70 


36 



a Mooes aenoied by (a) are IBM* Standard VGA modes that have been enhanced by Cirrus Logic for a higher 

vemcal frequency. 
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4.1.2 Cirrus Logic Extended CRT-Only Video Modes 

The Cirrus Logic video BIOS supports the exterided CRT-only video modes listed in Table 4-2. (Columns 
one and two compare the hex number of the Cimjs Logic extended CRT-only video mode with the hex 
number of the equivalent VESA CRTonly video mode.) 

• If the BIOF used is not the Cimjs Logic BIOS, modes may differ. 

• Some video modes are not supported by all monitors. 

• For the monitor type that is selected, the best-quality vertical refresh rate wijl be used automatically. 



Mode 

No. 
(hex) 


VESA 
No. 
(hex) 


Number 

of 
Colors 


Characters 

X 

Rows 


Chars. 

Cell 
(pixels) 


Screen 
Fonnst 
(pixels) 


Display 
Mode 


Video 
Clock 
(lOn) 


HoriL 

(KHZ) 


Vert 
Freq. 

(nz; 


MIn. 
MCLX 


1 




2^256 


60x30 


6x16 


640x480 


Graphics 


31.5 


37.9 


75* 


36 






1&256 


80x30 


8x 16 


640x480 


Qraphics 


31.5 


37.9 


75" 


36 






16/256 


80x30 


8x 16 


640 x 480 


Graphics 


25 


31.5 


• 60 


36 




- 1 1&256 


80x30 


8x16 


640 x 480 


Graphics 


31.5 


37.9 


75 


36 


i 


- 1 16756K 


132x25 


8x16 


1056 x 400 


Text 


41.5 


31.5 


70 


45 




10A { 1&256K 


132x43 


8x8 


1056 x 350 


Text 


41.5 


31.5 


70 


45 


55 


109 1 1&256K 


132x25 


8x 14 


1056x350 


Text 


41.5 


31.5 


70 


45 


j 5fi. 6A'= 


102 I 16/256K 


100x37 


6x 16 


800 x 600 


Graphics 


36 


35^ 


56 


40 


1 58. 6A 


102 1 i&^seK 


100x37 


8x 16 


800x600 


Graphics 


40 


37.8 


60 


40 


i 56. 6A 


102 1 1&256K 


100x37 


8x 16 


800 x 600 


Graphics 


50 


48.1 


72 


4o 


= DO^* i - 1 16/256K 


100x37 


8x 16 


800 x 600 


Graphics 


40 


37.8 


60 


40 


, 17* 1 . j 16/256K 


100x37 


6x 16 


800 x 600 


Graphics 


50 


48.1 


75 


45 




103 1 2S&256K 


100x37 


8x16 


800x600 


Graphics 


36 


35.2 


56 


40 


1 5C 


103 1 25&256K 


100x37 1 8x 16 


800 x 600 


Qraphics 


40 


37.9 


60 


45 


5C* 1 103 1 256/256K 


100x37 I 8x16 


800 x 600 


Graphics 


50* 


48.1 


72 


40 


50 1 104 1 16/256K 


128x48 1 8x 16 


1024 X 768 


Graphics 


65 


48.3 


60 


45 


SD' I 1W ! 16/256K 


128x48 


8x 16 


1024x768 


Graphics 


44.9 


35.5 


87« 


40 


SD t i l&'ZSeK { 128x48 | 8 x 16 


1024x768 


Graphics 


75 


56 


70 


50 


5D ' ICM i 1W56K | 128x48 | 6 z 16 


1024x768 


Graphics 


77 


58 


75 


50 


tt>^- - i IS-SSeK i 128x48 1 8x 16 | 1024x768 


Graphics 


65 


48.3 


60 


45 


le- - 1 l&^SeK 1 128x48 1 81 16 1 1024x768 


Graphics 


77 


58 


75 


50 


5£ 100 256.256K | 80x25 


8x 16 1 640 x 400 


Graphics 


25 


31.5 


70 


36 


5- . 101 i 256r?56K 


60x30 


8x 16 1 640x480 


Graphics 


25 


31.5 


60 


36 


101 ; 25&256K i 60x30 | 8 x 16 { 640 x 480 


Graphics 


31.5 


37.9 


72 


36 


60' 105 I 25&2S6K ; 128x48 {8x16 


1024x768 


Graphics 


44.9 


35.5 


87* 


40 


6C 105 1 256.?56K { 128x48 | 8 x 16 


1024x768 


Graphics 


65 


48.3 


60 


45 


! 6: 105 1 256.?56K 1 128x48 i 8 x 16 | 1024x766 


Graphcs 


75 


56 


70 


50 
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Table 4-2. Cirrus Logic Extended CRT-Only 


Video Mode 


»• (Continued) 






Mode 

No. 
(hex) 


VESA 
No. 
(hex) 


Number 
of 

wOlOrV 


Characters 

X 

Rows 


Chars. 

Cell 
(pixels) 


Screen 

Cap ■■tat 

(pixels) 


^ 

Display 

MOOS 


Video 
(MHx) 


Hortz. 
Freq. 

(IcHxj 


Vert. 
Freq. 

(Hz) 


Mln. 
MCLX 
(MHz)9 


60 


105 


25G^56K 


126x46 1 6x16 








58 


75 


50 


64 


111 


64K 






640x480 


Qfsphics 


25 


31.5 




45 


64 


111 


64K 






640 X 480 


Qfsphics 




37.9 


75 


45 


65 


114 


64K 








Qrsphies 


36 


35.2 


56 


SO 


65 


114 


64K 






800 x 600 


Qfsphies 


40 


37.8 


60 


•45 


66» 


110 


32K» 






640 x 480 


QripNes 


25 


31.5 


60 


45 


66» 


110 


32IC» 






640x480 


Qr^shies 


31 J 


37.9 


. 75 


45 


67* 


113 


32K* 






800 x 600 


Qriphcs 


36 


31.5 


56 


50 


6C« 


106 


16/256K 


160x64 


8x 16 


1280x1024 


Graphics 


75 


48 


87« 


50 






256/256K 


160x64 


8x 16 


1280x1024 


Qraphies 


75 


48 


sr 


50 


1 


112 


16M 


60x30 


ex 16 


640x480 


Qrsphies 


25 


31.5 


60 


50 


i 74« 




64K 






1024x768 


Qrsphies 


44.8 


35.5 


87* 


45 


1 ttxj' 1 . 


16/256 


80x25 


6x8 


640x200 


Text 


13.5 


tbd 


tbd 


45 




16/256 


80x30 


6x 16 


640x480 


Qnphies 


13.5 


ttd 


tbd 


45 


: ©d' 1 - 


256/256K 


80x30 


8x16 640 x 480 


Graphics 


13.5 


tbd 


tbd 


45 



a. Mooes denoted by (a) are IBM» Standard VGA modes that have been enhanced by Cirrus Logic for a higher 

venicaJ frequency. 
£>. Modes denoted by (b) are 4-bit-per-pixel packed-pixel rr^odes. 
c. All modes with (Vertiqal Frequency « 87 Hz) are interlaced modes. 

d Applcaiion programs shoukS use mode 6A. rather than mode 58. to retain compatibility with other VGA BIOS 

products. 

e Modes denoted by (e) are true-color packed-pixel rT»ode. 

1 Modes denoted by (f) are tntertaced modes tor f^SOOUT fur>ctions. 

n The value of the minimum MCLK frequency defined in this column defines the lowest dock frequency at which 
ine controller may be mn without any adverse effects to the function of the controller. Better ber^hmar^c pertor- 
rT^ance may be achieved with an MCLK frequency other than the frequency specified in this column. 

n Tnese mooes are NOT available when the controller is operated wrth a core VDD of 3.3VDC. For the full opera- 
tional range of tne docks at 3.3VOC. refer to Chapter 7. tor the electrical specification section of this document. 
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4.2 Video Modes: LCD Only 

This section lists IBM Standard VGA and Cirrus Logic Extended LCD-only video modes. 
4^1 IBM^ Standard VGA LCD*Only Video Modes 

The IBM^ Standard VGA BIOS supports the LCD-only video modes listed tn Table 4-3. 



Mod* 

No. 
(hex) 


Morto. 
STN 
No. of 
Shades 


Color 
STN 
No. of 
Colore 


Color 
TFT 
No. Of 
Colors 


Characters 

X 

Rows 


Cheractar 
Cell 
(pints) 


Format 
(pixete) 


Display 
Mode 


Expanded 
Panel 

(pixels) 


0.1 


16^16 


16/25eK 


16/256K 


40x25 


6x16 


360x400 


Ted 


640x475 


2.3 


16/16 


16/256K 


16/2S6K 


80x25 


8x16 


720 x 400 


T«9d 


36 


4.5 


4/64 


4;256K 


4;256K 


40x25 


8x8 


320x200 


Qfiphics 


36 


6 


.2/16 


2r256K 


2/256K 


80x25 


8x6 


640x200 


Gflphici 


36 


7 


2/16 


Mono. 


Mono. 


80x25 


8x16 


720 x 400 


Toxt 


36 


D 


16/64 


16/256K 


16/256K 


40x25 


8x6 


320x200 


Qrephics 


36 




16/16 


16/256K 


16/256K 


80x25 


6x8 


640x200 


Qriphict 


36 


F 


2/16 


Mono. 


Mono. 


80x25 


8x14 


640 x 350 


Qraphic* 


36 


10 


1&16 


1&256K 


16/256K 


80x25 


8x14 


640 x 350 


Qrephies 


36 


11 


2/16 


2/2S6K 


2/256K 


80x30 


8x16 


640 x 460 


Graphics 


640x480 


12 


16^16 


1&256K 


16/256K 


80x30 


8x16 


640 x 480 


Qnphics 


640x460 


13 


64/256K 


2S6/256K 


25&256K 


40x25 


8x8 


320 x 200 


Graphics 


640x475 
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AJ2J1 Cirrus Logic Extended LC0*Only Video Modes 

The extended LCD-only video modes listed in Table 4-^ are supported by the Cirrus Logic video BIOS. 
(Columns one and two compare the hex number of the Cirrus Logic extended LCD-only video mode with 
the hex number of the equivalent VESA LCD-oniy video mode.) 

• If the BIOS used is not the Cirrus Logic BIOS, modes may differ. 

• Some video modes are not supported by all monitors. 

• For the monitor type that is selected, the best-quaiity verlicaJ refresh rate will be used automatically. 
Table 4-4. Cirrus Logic Extended LCD-Onty Video H^odss 



Mode 
No. 
(hex) 


VESA 
No. 
(hsx) 


Number 

of 
Colors 


Characters 

X 

Rows 


Chars. 

Cea 
(pixels) 


Scfsen 
Foe mat 
(pixels) 


Qrsphlcs 
— ■ 
ranei 


Video 

Clock 
(MKi) 


Hortz. 
Fre^* 
Odte) 


Vert 
Prsq. 

(Hz) 


MIn. 
MCUC 


ie» 




16r256K 


80x30 


8x16 


640x480 


STWTFr 


31.5 


ibd 


tbd 


36 


58. 


102 


1&256K 


100x37 


8x16 


800x600 


STN/TFT 


40 


tbd 


tbd 


40 


17 




16/256K 


100x37 


8x16 


800 x 600 


STN/TFr 


50 


tbd 


tbd 


45 


5C 


103 


256/256K 


100x37 


8x16 


800 x 600 


STN/TFT 


40 


tbd 


tbd 


40 


5E 


100 


256r256K 


80x25 


8x16 


640 x 400 


STWTR 


25 


tM 


tbd 


36 


5F 


101 


256^256K 


80x30 


8x 16 


640x480 


STN/TFT 


31.5 


ibd 


tbd 


36 


64 


111 


64K 






640 x 480 


TFT 


25 


tbd 


tbd 


50 


65 


114 


64K 






800x600 


TFT 


36 


tbd 


tbd 


50 


1 ^ 


110 


32K« 






640x480 


TFT 


25 


tbd 


tbd 


50 


i 


113 


32K^ 






800x600 


TFT 


36 


tbd 


tbd 


50 


71 


112 


16M 


80x30 


8x 16 


640x480 


TFT 


25 


tbd 


tbd 


50 



a. Modes denoted by (a) are 4-brt-per-p(x6l packed*pixet modes. 



b. Application programs should use mode 6A. rather than mode 58, to retain compatibility with other VGA BIOS 
products. 

c. Modes denoted by (c) are tnje-cotor packed-pixel mode. 

d The value of the minimum MCLX frequency defined in this column defines the lowest dock frequency at which 
the controller may be mn without any adverse effects to the function of the controller. Better benchmark perfor- 
marwe may be achieved with an MCLX frequency other than the frequercy specified in this column. 
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4.3 Video Modes: SimulSCAN 

This section lists IBM Standard VGA and Cirrus Logic Extended SrmulSCAN video modes. 
4.3.1 IBM® Standard VGA SimulSCAN Video Modes 

The IBM® Standard VGA video BIOS supports the SimulSCAN video modes listed in Table 4-5. 
Table 4-5. IBM® Standard VGA SimulSCAN Video Modes 



Mode 

No. 
(hex) 


Mono. 
STN 
No. of 
Shades 


Color 
STN 
No. Of 
Colors 


Color 
TFT 
No. of 
Colors 


Characters 

X 

Rows 


Character 

Cell 
(pixels) 


Screen 
Format 
(pixela) 


Display 
Mode 


Expanded 
Panel 

(pixela). 


0. 1 


1&16 


16r256K 


16/256K 


40x25 


6x16 


360 x 400 


Teitf 


640 x 475 


2.3 


16/16 


16/256K 


16/256K 


80x25 


8x16 


720 x 400 


Text 


640x475 


4.5 


4/64 


4/256K 


4;256K 


40x25 


8x6 


320 x 200 


Graphics 


640 x 475 


6 


2/16 


2/256K 


2/256K 


80x25 


8x6 


640 x 200 


Qnphics 


640x475 


7 


2/16 


Mono. 


Mono. 


80x25 


6x16 


720 x 400 


Text 


640x475 


D 


16^64 


1&256K 


1&256K 


40x25 


8x8 


320x200 


Graphic* 


640x475 


I E 


IS'16 


16/256K 


16/256K 


80x25 


8x6 


640x200 


Graphics 


640x475 


i f 


2/16 


Mono. 


Mono. 


80x25 


8x14 


640x350 


Graphics 


640 x 475 


10 1 


16^16 


1&256K 


16/2S6K 


80x25 


8 X 14 


640x350 


Graphics 


640x475 


i " 1 


2/16 


2/2 56K 


2/256K 


80x30 


8x16 


640 x 460 


Graphics 


640x480 


12 1 


16^16 


1&256K 


1G/256K 


80x30 


8x16 


640x480 


Graphics 


640x480 


13 1 


64/256K ! 


256/256K 


256/256K 


40x25 


6x6 


320 x 200 


Graphics 


640x460 
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4.3.2 Cirrus Logic Extended SimulSCAN Video Mode* 

The extended SimulSCAN video modes listed in Table 4-6 are supported by the Cirrus Logic video BIOS. 
(Columns one and two compare the hex number of the Cirrus l^ic extended SimulSCAN video mode 
with the hex number ot the equivalent VESA SimulSCAN video mode.) 

• If the BIOS used is not the Cirrus Logic BIOS, mod w may differ. 

• Some video modes are not supported by all monitors. 

. For the monitor type that is selected, the best-quality vertical refresh rate will be used automatically. 



Mode 

No. 
(hex) 


VESA 
No. 
(hex) 


Number 

of 
Colore 


Characters 

X 

Rows 


Chara. 

Call 
(plxeia) 


Scraan 
Format 
(ptxala) 


Qraphica 
Panel 


Vibao 
Clock 
(MHl) 


Horiz. 
Fraq. 
{Wz) 


Vart 
Fraq. 

(Hi) 


Mtn. 
MCLK 
(MHi)» 


1 16* 




1G/256K 


80x30 


ex 16 


640x480 


STN/TFT 


25 


tbd 


M 


40 


58. SA** 


102 


1&256K 


100x37 


ex 16 


800 x 600 


STN/TFT 


40 


tbd 


tbd 


45 






16/256K 


100 x 37 • 


ex 16 


800x600 


STN/TFT 


40 


tbd 


tbd 


45 


5C 


103 


256/256K 


100x37 


8x16 


800 x 600 


STN/TFT 


40 


tbd 


tbd 


45 


5E 


100 


256r256K 


80x25 


ex 16 


640x400 


STN/TFT 


25 


tbd 


tbd 


40 


5^ 


101 


25&256K 


80x30 


8x 16 


640 x 480 


STN/TFT 


25 


tbd 


tbd 


45 


M 


111 


64K 






640x480 


TFT 


25 


tbd 


tbd 


50 


65« 


1U 


64K 






800 x 600 


TFT 


36 


tbd 


tbd 


50« 


66*= 


110 


32K« 






640x480 


TFT 


25 


tbd 


tbd 


50 




113 


32K* 






800 x 600 


TFT 


36 


tbd 


tbd 


50^ 


71« 1 112 1 16M 


80x30 


8x 16 


640 x 480 


TFT 


25' 


tbd 


tbd 


50* 



a. Modes denoted by (a) are 4-bit-per'P(xel packed-pixel modes. 

b Appiication programs shouW use mode 6A, rather than mode 58. to retain compatibility with other VGA BIOS 

products. 

c. Modes denoted by (c) are true-ootor packed-pixel mode. 

d Modes denoted by (d) irtdicate that dual-scan color LCDs do not support SimulSCAN on these modes. 

e The value o1 the minimum MCLK frequency defined in this column defines the lowest dock frequency at which 
tne controller may be orn witf»out any adverse effects to the function of the controller. Bener berwhmark perfor- 
mance may be achieved with an MCLK frequency other than the frequency specified in this column. 

! These mooes are NOT available when the controller is operated wrth a core VDD of 3.3VDC. For the full opera- 
tional range ot the clocks at 3.3VDC. refer to the Electncal Specification section of this document. 
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5. VGA Register Port Map 



CL'GD7S42 (Nordic) 

GUTX SVGA LCD CorurolUr with MVa ^" 



Table 5-1 . VGA Register Port Map 



Address 


Port 


Port Type 


94 


POS 102 Access Control (3C3 Sleep) 




102 


POS 102 Register 






CRT Controtter Index * Monochrome 


Reed/Write 


3B5 


CRT ControOer Data — Monochrome 


Reed/wme 


3BA 


Feature Control — Morwchrome 


Write 


Input Stttus Register 1 — > Monochrome 


Reed 


3C0 


Attribute Controller Index / Data 


Write 


1 3C1 


Attribute Controlter Index / Data 


Reed 


1 3C2 


Miscelianeous Output 


Write 


I Input Status Register 0 


Read 


3C3 { Mothertosrd Steep 


Read/Write 


304 1 Sequencer Index 


Read/Write 


3C5 1 Sequencer Dau 


Read/Write 


3C6 Video OAC Pbtet Mask (R/W). Hidden OAC Register 


Read/Write 


3C7 


Ptxel Address Read mode 


Write 


i • 


DAC State 


Reed 


1 3C6 


Paei MasK Wme Mode 


Reed/Write 


3C9 


Ptxel Dau 


Read/Write 


! XA 


Feature Control Readbeck 


Read 


3CC 


Miscellaneous Output Readback 


Read 


3CE 1 Graphics Controlter Index 


Read/Write 


3C^ 1 Graphics Controller Data 


Read/Write 


3D4 1 CRT Controller Index — Color 


Read/Wme 


3D5 i CRT Controller Dau — Color 


Read/Write 


' Feature Control Color 
3DA 


Write 


! input Status Register i — Color 


Read 


46ES ' Adapter Sleep 


Read/Write 



00 
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6. CL-GD7542 Registers 
6.1 Register Summary 

6.1.1 Introduction to Registers 

The registers in this chapter include standard VGA registers, as well as extension registers 
added by Cirrus Logic. 

6.1.2 Summery of External/General Registers in Section 6.2 

The External and General Registers in the CL-GD7542 are summarized in the following table: 



AbbrwiaUon 


Ragister Nam 


Index 


MISC 


Miscaltaneous Output Register 




M)SC 


Miscetlaneous Output Register 




FC 


Feature Control Register 




FC 


Feature Control Register 




FEAT 


Input Status Register 0 




STAT 


Input Status Register 1 




3C3 


Sleep-Mode Register 




3C6 


Pixel Mask Register 




3C7 


Pixel Address Read Mode Register 




3C7 


DAC State Register 




3C8 


Pixel Address Wrtte Mode Register 




3C9 


Pixel Data Register 




PClOO 


PCI Oevice/Ver)dor 10 Register 




PCI04 


PCI Command Register 




PCI04 


PCI Status Register 




PCI10 


PCI Base Address Register 




PCI3C 


PCI Interrupt Line and Interrupt Pin Register 




46EB 


Alternate Sleep-Mode Register 





Port 


Pa9e 


3C2 (Write) 




3CC (Read) 


103 


3?A (Write) 


106 


3CA (Read) 


106 


3C2 


107 


3?A 


108 


3C3 


112 


306 


110 


307 (Write) 


111 


307 (Read) 


112 


308 


113 


309 


114 


00 


115 


04 


116 


04 


117 


10 


118 


30 


119 


46E8 


112 



NOTE: *?• in the aPove register addresses is 'B* in Monochrome Mode and in Color Mode. 
6.1.3 Summary of Sequencer Registers in Section 6.3 

The CL-GD7542 Sequencer Registers are summarized in the following table. Note that there are 
Extension Registers that are accessed using the Sequencer Ports. 

Index Port Page 



Abbreviation Register Name 



SRX 
SRC 
SRI 
SR2 
SR3 
SR4 



Sequer>cer Index Register 
Reset Register 
Clocking Mode Register 
Plane Mask Register 
Character Map Select Register 
Memory Mode Register 



0 
1 
2 
3 
4 



304 
3C5 
3C5 
3C5 
3C5 
3C5 



123 
125 
126 
126 
129 
131 
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CUIX SVGA LCD ConiroUer with MVA^ 
6.1.4 Summary of CRT Controller Registers in Section 6.4 



The CL-GD7542 VGA CRT Controller Registers are summarized in the following table. Note that 
there are Extension Registers that are accessed using the VGA CRT Controller Ports. 





Rftaiiter NaiiM 


Index 


Port 


Page 


CRX 


CRTC Index Register 


— 


374 


135 


CRO 


Horizontii Total Register 


0 


375 


136 


CR1 


Horizontal Display End Register 


1 


375 


139 


CR2 


Horizontal Blanhang Start Register 


2 


3?5 


140 


CR3 


Horizontal Blanldng End Register 


3 


375 


141 


CR4 


Horizontal Sync Start Register 


4 


375 


143 


CR5 


Horizontal Sync End Register 


5 


375 


144 


CR6 


Vertical Total Register 


6 


375 


146 


CR7 


Overflow Register 


7 


375 


147 


CR8 


Scroer) A Preset Row Scan Register 


8 


375 


148 


CR9 


Character Cell Height Register 


9 


375 


149 


CRA 


Text Cursor Start Register 


A 


375 


150 


CRB 


Text Cursor End Register 


B 


375 


151 


CRO 


Screen A Start Address High Register 


C 


375 


152 


CRD 


Screen A Start Address Low Register 


D 


375 


153 


ORE 


Text Cursor Location High Register 


E 


375 


154 


CRF 


Text Cursor Location Low Register 


F 


375 


155 


CR10 


Vertical Sync Start Register 


10 


375 


156 


CR11 


Vertical Sync Er)d Register 


11 


375 


157 


CR12 


Vertical Display End Register 


12 


375 


159 


CR13 


Offset Register 


13 


375 


160 


CR14 


Undertir>e Row Scar^ine Register 


14 


375 


161 


CR15 


Vertical Blanldng Start Register 


15 


375 


162 


CR16 


Vertical Blanking End Register 


16 


375 


163 


CR17 


Mode ComTOI Register 


17 


375 


164 


CR18 


Line Compare Register 


18 


375 


166 


CR22 


Graphics Data Latches Read-Pack Register 


22 


375 


167 


CR24 


Anrtbute Controller Toggle Read-back Register 


24 


375 


168 


CR26 


Anrtbute Controller Index Read-back Register 


26 


375 


169 



NOTE: '?* in the above register addresses is *B* in Monochrome Mode and 'D* in Color Mode. 
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6.1.5 Summary of Graphic* Controller Regiatera In SocUon 6^ 

The CL-GD7542 Graphics Controller Registers are summarized in the tallowing table. Note that 
there are Extension Registers that are accessed using the Graphics Controller Port 

Abbraviation Regiatar Nams 



GRX 
GRO 
GR1 
GR2 
GR3 
GR4 
GR5 
GR6 
GR7 
GR8 



Graphics Controllar lr>dex Register 
Set/Reset Register 
Set/Reset Enable Register 
Color Compare Register 
Data Rotate Register 
Read Map Select Register 
Mode Register 
Miscellaneous Register 
Color Dont Care Register 
BK Mask Register 



Index 


Port 


Page 




3CE 


173 


0 


3CF 


174 


1 


3CF 


175 


2 


3CF 


176 


3 


3CF 


177 


4 


3CF 


• 178 


5 


3CF 


179 


6 


3CF 


183 


7 


3CF 


184 


e 


3CF 


185 



6.1.6 Summary of Attribute Controller Reglaters In Section 6.6 

The CL-GD7542 Attribute Controller Registers are summarized in the following table: 
Register Name 



Abbreviation 



ARX Anribute Controiler index Register 

ARO-ARF Attribute Controller Palette Registers 

AR1 0 Attribute Controlter Mode Register 

AR11 Overscan (Border) Color Register 

AR 1 2 Color Plane Enable Register 

AR13 Pixel Panning Register 

ARi 4 Color Select Register 



Index 


Port 


Page 




3CQ^C1 


189 


0:F 


3C(V3C1 


190 


10 


3CQ^C1 


191 


11 


3CQ^C1 


193 


12 


3CQaC1 


194 


13 


3CQr3C1 


196 


14 


3Car3C1 


197 
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6.1.7 



Summary of Extension Registers in Section 6.7 

The CL-GD7542 Extension Registers are summarized in the following table 
Abbre vistion Register Name 

SR6 Ur^locfc AU Extensions Register 

SR7 Extended Sequencer Mode Register 

SR8 Miscellaneous Control Register 

SR9 Seratch*Pad 0 Register 

SRA Scratch^Pad 1 Register 

SRB VCLKO Numerator Register 

SRC VCLX1 Numerator Register 

SRD VCLX2 Numerator Register 

SRE VCLK3 Numerator Register 

SRF DRAM Control Register 

SRI 0 Graphics Cursor and Icon HorizontaJ Position Register 

SR11 Graphics Cursor and Icon Vertical Position Register 

SR 1 2 Video Data Path Control Register 

SR1 3 Graphics Cursor Pattern Address Offset Register 

SR14 Scratch-Pad 2 Register 

SR15 Scratch-Pad 3 Register 

SR 1 6 Perf ormaf«e Tuning Register 

SR18 Signature Generator Control Register 

SR1 9 Signature Generator Result Low Byte Register 

SRI A Signature Generator Resutt High Byte Register 

SRI B VCLKO Denominator and Post-ScaJar Value Register 

SR1 C VCLK1 Derwminaior and Post-Scalar Value Register 

SR 1 D VCLK2 Derwminator and Post-Scalar Value Register 

SR1 E VCLK3 Denominator and Post-Scalar Value Register 

SR1 F MCLK Frequency and VCLK Source Select Register 

SR20 Miscellaneous Control Register 

SR21 Dual-scan Color Control Register 

SR22 Hanjware Configuration Register 

SR23 Software Configuration #1 Register 

SR24 LCD Type Switch and FC Enable Register 

SR25 Timer-Softwara Reset and Hardware Configuration Register 

SR26 Shader Signature — Least-Signihcant Byte 

SR27 Shader Signature — Most-Signrficant Byte 

SR2A Hardware Icon #0 Control 

SR2B Hardware Icon «l Control 

SR2C Hardware Icon #2 and Miscellaneous PCI Control 

SR2D Hartware Icon #3 and HIMEM Select Control 

5R2E Graohics-Cursor Honzontal-Position Extension 

SP2f Hatf-Frame-Acceierator Thresnold 



Index 


Port 


Page 


6 


3C5 


201 


7 


3C5 


202 


e 


3C5 


205 


9 


3C5 


206 


A 


3C5 


206 


B 


3C5 


207 


C 


3C5 


207 


D 


3C5 


207 


E 


3C5 


207 


F 


3C5 


209 


10 


3C5 


211 


11 


3C5 


213 


12 


3C5 


214 


13 


3C5 


217 


14 


3C5 


218 


15 


3C5 


218 


16 


3C5 


219 


18 


3C5 


221 


19 


3C5 


223 


1A 


3C5 


224 


IB 


3C5 


225 


1C 


3C5 


225 


1D 


3C5 


225 


IE 


3C5 


225 


IF 


3C5 


226 


20 


3C5 


227 


21 


3C5 


228 


22 


3C5 


229 


23 


3C5 


231 


24 


3C5 


233 


^ 25 


3C5 


235 


26 


3C5 


237 


27 


3C5 


238 


2A 


3C5 


239 


2B 


3C5 


240 


2C 


3C5 


242 


2D 


3C5 


247 


2E 


3C5 


245 


2F 


3C5 


247 
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6.1 7 Summary of Extension Register* in Section 6.7 (cent) 

The CL-GD7542 Extension Registers are summarized in the following table: 

Index 



Port 



Page 



Graphie-Controller Extension Registers 

GR9 Offset Register 0 

GRA Offset Register 1 

GRB Graphics Controller Mode Extensions Register 

GRC Color Key Compare Register 

GRD Color Key Compare Mask Register 

GRE PCI-Burst and Green-PC Control Register 

GR10 l«>»t Pbtel Background Cotor High Byte Register 

GR11 1 6-bit Pbcel Foreground Cotor High Byte Register 

GR20 BLT Width Low Register 

GR21 BLT Width High Register 

GR22 BLT Height Low Register 

GR23 BLT Height High Register 

GR24 BLT Destination Pitch Low Register 

GR25 BLT Destination Pitch High Register 

GR26 BLT Source Pitch Low Register 

GR27 . BLT Source Pitch High Register 

GR28 BLT Destination Start Low Register 

GR29 BLT Destination Start Mid Register 

GR2A BLT Destination Start High Register 

GR2C BLT Source Start Low Register 

GR2D BLT Source Start Mid Register 

GR2E BLT Source Start High Register 

GR30 BLT Mode Register 

GR31 BLT Slart/SUtus Register 

GR32 BLT Raster Operation Register 

GR34 BLT Transparent Color Select Low Register 

GR35 BLT Transparent Color Setect High Register 

GR38 BLT Source Transparent Color Mask Low Register 

GR39 BLT Source Transparent Color Mask High Register 



9 


3CF 


246 


A 


3CF 


250 


B 


3CF 


251 


C 


3CF 


253 


D 


3CF 


254 


E 


3CF 


256 


10 


3CF 


257 


11 


3CF 


258 


20 


3CF 


259 


21 


3CF 


260 


22 


3CF 


261 


23 


3CF 


262 


24 


3CF 


263 


25 


3CF 


264 


26 


3CF 


265 


27 


3CF 


266 


28 


3CF 


267 


29 


3CF 


268 


2A 


3CF 


269 


2C 


3CF 


270 


2D 


3CF 


271 


2£ 


3CF 


272 


30 


3CF 


273 


31 


3CF 


276 


32 


3CF 


277 


34 


3CF 


278 


35 


3CF 


279 


38 


3Cf 


315 


39 


3CF 


281 
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6.1.7 Summary of Extension Registers in Section 6.7 (conL) 



Abbr»vi«tion 


Register Name 


Control Extension Registers 


CR19 


Intertace Er>d 


CR1A 


Miscellaneous Control 


CR1B 


Extended Display Controls 


GRID 


Overlay Mode Controls 


CR1E 


LCDShading 


CRIF 


LCD Modulation Control 


CR20 


Power Management 


CR21 


Power-down Timers 


CR23 


FPVCC, FPBL SUSPEND-Debounce Control 


CR25 


MFG Revision Register 


CR27 


ID Register 


CR29 


CL*GD7542 Configuration Status 


CR2C 


LCD Interface 


CR2D 


LCD Display Control 


CR2E 


High-resolution LCD Control 


CR2F 


Drivers and BIOS Revision Register 


CR30 


TV-OUr Control 



Index 



Port 



Page 



MotionVided^ Window (MVW) Control Registers 

CR33 MVW Horizontal XS and XW Overflow 

CR34 MVW Horizontal-Start XS 

CR35 MVW HonzontakWidth XW 

CR36 MVW Vertical-Position High and YUV to RGB Convert 

CR37 MVW Vertical Position Start YS 

CR38 MVW Vertical Position End YE 

CR39 MVW Surrounding Address Offset 

CR3A MVW Memory-Address Start 

CR3B MVW Memory-Address Offset 

CR3C MVW Zoom. Enable and Encodmg Format 

CR3D MVW Horizontal Size 

NOTE: The m the above register address is 3' m Monochrome Mode and 'D* in Color Mode. 



19 


3?5 


282 


1A 


3?5 


283 


16 


3?5 


285 


10 


375 


287 


IE 


375 


288 


IF 


375 


290 


20 


375 


292 


21 


375 


294 


23 


375 


296 


25 


375 


298 


27 


375 


307 


29 


375 


308 


2C 


375 


301 


2D 


375 


304 


2E 


375 


306 


2F 


375 


307 


30 


375 


308 


33 


375 


310 


34 


375 


308 


35 


375 


312 


36 


375 


313 


37 


375 


314 


38 


375 


315 


39 


375 


316 


3A 


375 


317 


3B 


375 


318 


3C 


375 


319 


3D 


375 


320 
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6.1.7 Summary of Extension Registers in Section 6.7 (oont) 
Abbrwiation RegistsrNams 



LCD HorizontBhTiming Control RegiMt^n 



CR40 


LCD Horizontal-Display-Enabls Start - No Centering 


40 


3?5 


321 


CR41 


LCD HDE Stan Register to Center 71:0 Dots 


41 


3?5 


323 


CR42 


LCD HDE Start Register to Center 640 Dots 


42 


3?5 


324 


CR43 


LCD Dot-Qock Skew-Control 


43 


3?5 


325 


CR44 


LCD Horizontal-Width 


44 


3?5 


327 


CR47 


TFT Horizontal Posrtkjn 


47 


3?5 


324 


CR48 


TFT-HSYNC and LCD-Height Overftow 


48 


3?5 


324 


CR49 


Vertical Size for Upper-half of Dual-scan STN LCDs 


49 


3?5 


324 


CR4A 


Vertical Sizs for LCD LCDs 


4A 


375 


324 


CR48 


Reserved for Scratch Pad 


4B 


375 


324 


CR4C 


Input-Resolution Ovemde for Dithering 


4C 


375 


324 


CR40 


Output Resolution for Dithering 


4D 


375 


324 


CR4E 


MVA Input-Resolution Override for Dithering 


4E 


375 


337 


HDR 


Hidden DAC Register 




3C6 


339 



■amjs locic 



Index Port Page 



LCD Timing Registors 



R2X . 


LPS Vertical Counter Value Compare (not centered) 


2 


375 


343 


R3X 


LPS Vertical Counter Value Compare (centered) 


3 


375 


345 


R4X 


LPS Vertical Counter Value Compare (centered) 


4 


375 


346 


R5X 


LPS Vertical Counter Value Compare (centered) 


5 


375 


347 


R6X 


Overflow (msb) Bits for LPS Sgnal Compare 


6 


375 


348 


R7X 


LCD Signal Control lor Color TPT LCDs 


7 


375 


350 


R8X 


STN Color LCD Data Pormat 


8 


375 


351 


R9X 


TFT LCD Data Format 


9 


375 


352 


RBX 


Shade Conversion and Extra Lir^e Clock Insert 


B 


375 


357 


RCX 


LPS Vertical Position for 600-Une Modes 


C 


375 


354 


RDX 


LCD Timing - LPS Vertical Position *6 


D 


375 


347 


REX 


Overflow Bits for RCX and RDX 


£ 


375 


357 


Horizonttl^Tlming Shadow Registen 








ROY 


Horizomal Timmg Shadow Register 


0 


375 


357 


R2Y 


Honzomal Timing Shadow Register 


2 


375 


357 


R3Y 


Horizontal Ttmmg Shadow Register 


3 


375 


357 


R4Y 


Horizontal Timing Shadow Register 


4 


375 


357 


R5Y 


Horizontal Timing Shadow Register 


5 


375 


357 


R02 


Honzontai Timing Shadow Register 


0 


375 


357 


R22 


HonzomaJ Timing Srtadow Register 


2 


375 


357 


R32 


Honzontai Timing Shadow Register 


3 


375 


357 


R42 


Honzontai Timing Shadow Register 


4 


375 


357 


R52 


Honzontai Timing Sriadow Register 


5 


375 


357 



NOTES: The in the aOove register address is *B* in Monochrome Mode and 'D' in Color Mode. 
The RnX register are indexed through settings of CR2D. 

The R0Y-R5Y registers and the R0Z-R5Z registers are indexed through senings of CR2C. 
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6.2.1 MISC: MIscellaneou* Output Register 
I/O Port Address: 3C2 (Write) 3CC (Read) 
Index; - 

Bit Description 

7 Vertical Sync Polarity 

6 Horizontal Sync Polarity 

5 Page Select 

4 Reserved 

3 Clock Select [1] 

2 Clock Select (0] 

1 Enable Display Mennory 

0 CRTC I/O Address 



Reset State 

0 
0 
0 

0 
0 
0 
0 



This standard VGA register has an assortment of bits that have nothing in common. 
Description 



Bit 



Vertical Sync Poiarity: 

When this bit is programmed to: ^ . . ^^^♦i^^ 

• 0 Vertical Sync is nommlly low. and a high indicates beginning sync time. 

• 1 ! Vertical S ync is nonnally high, and a tow indicates beginning sync time. 

Horizontal Sync Polarity: 

• When this bit is programmed to: 

— 0, Horizontal Sync is nonnally low. 

A high indicates beginning sync time. 

— 1 , Horizontal Sync is nonnally high. 
A low indicates beginning sync time. 

• For some monitors, the combined polarity of Vertical and Horizontal Sync 
is used to indicate the number of scanUnes per frame, as shown in the table. 

• When Extension Register CR20(51 = 1 and MISC(7:6J » 00. the value of 
MISC:i7:6) is redefined from Resented to an 800 x 600 LCD. 



MlSC 


VerUeal 
Size 

(Seaniines 
appearing 
on sereen) 


Vertieal 
Overscan 

(Seaniines 
appearing 
off screen) 


Vertical Totals 

(Vertieal Size ^ 
Vertieal 
Overseen) 


m 

Vertical 
Syne 
Polarity 


[6] 

Horizontal 
Syne 
Polarity 


OH 


OH 


Reserved 


Reserved 


Reserved 


OH 


1H 


400 


u 


414 


1 (-) 


OH 


350 


12 


362 


1 (-) 


1 (-) 


460 


16 


496 



Conunued on next page. 
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6^1 MISC: Miscellaneous Output Register (cx^nt) 
Brt OMcription 



Pags Select: 

When SR4(2) (the odd/even t>it of the Sequencer Memory Mode Register) is 1 . 
MISC[5] affects how display memory addresses are selected. 

• When SR4[2) s 1 , and .his bit = 0. only odd memory locations are selected. 

• When SR4(2] = 1 . and this bit e 1 , only even memory tocations are selected. 

• This bit takes effect for video modes 6. D, E, 11 . and 12. 

• This bit is ignored If either of the following are true: 

— Graphics Controller Register GR6[11 « 1 . 

— Sequencer Register SR4[31 g 1. 



Reserved 



3:2 



Clock Select: 

As Shown in the following table, this fieW is used with Sequencer Register bits 
and Extension Register bits to choose a dock source for the CL-GD7542. 



SR22 

[3] 


SR23 
[7] 


MISC 


SR1F 
[6] 


SR1E 

m 


Clocic Source to CL*<307542 


[3] 


[2] 


0 


0 


0 


0 


0 


X 


SROB (N)/SR1B(D)* 


0^ 


X 


X 


X 


0 


X 


OSC if TV-Out EnaMd 


X 


X 


X 


X 


1 


0 


MCLK 


X 


X 1 X 


X 


1 


1 




0 


0 


0 


1 


0 


X 


SROC (N)/ SRI 0(0)* 


0 


0 


1 


0 


0 


X 


SROO (N)/SR1D(D)» 


0 


0 


1 1 ' 


0 


X 


SROE (N)/SR1E(D)* 


0 


1 


0 


X 


0 


X 


FCVCLKtoonlyOAC 


0 


1 


1 


X 


0 


X 


FCVCLX to both OAC and CRTC 


1 


1 


0 


X 


0 


X 


OSC (Pin) 



• These are Numerator/Denominator Registers. For information on program- 
ming alternative frequencies, refer to Appendix A7. 

^ True only if CR30{3) =1 and SR25[4) = 1, 

^Tru e onlyrf SR12[4]= 1. 

Enable Display Memory: 
When this bit is programmed to: 

• 0, the CL-GD7542 will not respond to any accesses to display memory. 

• 1 . the CL-GD7542 will respond normally to accesses to display memory. 



Continued on next page. 
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6^.1 MISC: Miscellaneous Output Register (cont) 
Bit Description 



CRTC I/O Address: 

This bit selects either Monochrome or Color I/O addresses. 



MISC[0] 


Mode 


Input Status / 
Fsature Control 


CRTC Index 


CRTC Data 


0 


Monocnrome 


3BA 


3B4 


3B5 


1 


Color 


3DA 


304 


305 
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FC: Feature Control Register 

I/O Port Address: 3?A (Write) 3CA (Read) 



Index; - 




Bit 


Description 


7 


Reserved 


6 


Reserved 


5 


Reserved 


4 


Reserved 


3 


CRT VSYNC Control 


2 


Reserved 


1 


Reserved 


0 


Reserved 



CL-GD7542 (Nordic) Tecftftical Reference Manual 



Reset State 



0 



NOTE: *r in the above register addresses is *B' in Monochrome Mode and 'Cr in Color Mode. 
This register is one of the original IBM PC registers. Nearly all the bits are no longer used. 
Bit Peecription 

7:4 Reserved 

3 CRT VSYNC Control: 

This bit is normally used for CRTs that have a internal verticaJ display enable 
signal pin. Program this bit: 

• to 0 to keep the CRT VSYNC signal unchanged and to maintain IBM com- 
patibility. 

• to 1 to logically OR the CRT VSYNC signal with the CL-GD7542 internal 
vertical display enable signal pri or to going to the VSYNC pin. 

2:0 Reserved 
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6.2.3 FEAT: Input Status Register 0 

I/O Port Address: 3C2 
Index: - 

Bit Deecription RawtState 

7 Vertical Interrupt Request Peno.ng 0 

6 Reserved 
5 Reserved 

4 DAC Switch Sensing ^ 

3 Reserved 
2 Reserved 
^ Reserved 
0 Reserved 



The bits in this read-only register are nearty all undefined. 
Bit Description 



Vertical Interrupt Request Pending: 

When this bit: 

• = 1 , there is a vertical interrupt request pendirtg. 

• s 0 there is no vertical interrupt request pending. 

For more information on the CL-QD7S42 vertical interrupt system, refer to 
CRT Controller Register CR1V 



Reserved 



4 DAC Switch Sensing: 

This read-only bit is used to report the on-off status of one of four analog com- 
parator RAMDAC sense switches, as selected by MISC[3:2]. This bit: 

• s 1 when the selected DAC sense switch is on. 

• = 0 when the selec ted DAC sense switch is off. 

3:0 Reserved ==— — 
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6.2.4 STAT: Input Status Register 1 

I/O Port Address: 3?A 
Index: - 



Bft 


Description 


7 


Reserved 


6 


Reserved 


5 


Diagnostic [1] 


4 


Diagnostic [0] 


3 


Vertical Retrace 


2 


Reserved 


1 


Reserved 


0 


Video Display Enable 



Reset State 



0 

b 

0 



NOTE: *r in the atwe register addresses is 3* in Monochrome Mode and 'D in Color Mode. 
This read-onty register contains some status bits. 

Bit Description 



7:6 



Reserved 



5:4 



Diagnostic [1:0]: 

For diagnostic purposes, these bits indicate the state of two of the eight out- 
puts of the Attribute Controller Register AR12I5:4]. as indicated in the follow- 
ing table: 



AR12 


STAT 


[5] 


[4) 


[5] 


w 


0 


0 


fP\2] Red 


PP(0]Blue 


0 


1 


FP[3] Sacondar/ Blue 


FP[1] Qreen 


1 


0 


FPIS] Secondary Red 


FP(4] Secondary Green 


1 


1 




FPI6) 



If the Attribute Controller Register AR12[3:2) or Extension Register CR1 A(3:2) 
set the FPr7:0) bits to act as inputs, the STA'n5:4] bits can reflect the input 
dat a on FPr7:01. 

3 Vertical Retrace: 

A 1 on this bit indicates that ve rtical reuace is in progress. 

2:1 Reserved 



Video Display Enable: 

When this bit: 

• = 0. video data bits are being serialized and displayed. 

• s 1 , vertical or horizontal blanking is active. 
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6JZ.S 3C3 Sleep Mode Register 

I/O Port Address: 3C3 
Index: - 



Bit 


Description 


7 


Reserved 


6 


Reserved 


5 


Reserved 


4 


Reserved 


3 


Reserved 


2 


Reserved 


1 


Sleep Mode Readback 


0 


Sleep Mode Write / ReadbacK 



Reset State 



1 
1 

The CL-GD7542 may be put into the sleep mode In one of several ways. 

^' Th?3C?SlilpK^ motherboard applications. 

2. Sleep Mode Method 2; ^ ^ ^t*^^^^^ ci^r^ 

When the S46 / MD[21] pin has an external pull-up resistor attached, the alternate Sleep 
Mode Register. 46E8, is selected. (The 3C3 Sleep Mode Register is then inactive.) 

3. Sleep Mode Method 3: . . . 

The sleep mode may also be activated when the SLEEP* input pin is tow 



Bit Oeseriptton 



7:2 Reserved 



Sleep Mode Readbaek: 

This bit is read-only. When 3C3(0): 

• £ 1. this bit is also 1. 

• s 0. this bit is also 0. 



Sleep Mode Write / Readbaek: 

This read/wTtte bit is normally 1 . When this bit: ^ ^ . 

• = 1 . the CL-GD7542 is active and can respond to normal bus and display 

activity. . 

• = 0. the CL-GD7542 turns oft the interlace to the display memory, the inter- 
lace to the CPU I/O, and the displays. 

. IS cleared to 0. no other chip accesses, except those to 3C3, are allowed 
until this bit is set to a 1 . . 
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6.2.6 3C6 Pixel Mask Register 

I/O Port Address: 3C6 
Index: - 



Bit Description Reset State 

7 Pixel Mask Register Bit [7] 0 

6 Pixel Mask Register Bit [6] 0 

5 Pixel Mask Register Bit [5] 0 

4 Pixel Mask Register Bit [4] 0 

3 Pixel Mask Register Bit [3] 0 

2 Pixel Mask Register Bit [2] 0 

1 Pixel Mask Register Bit [1] 0 

0 Pixel Mask Register Bit [0] 0 



The bits in this read-only register form the Pixel Mask for the Palette OAC. Typically, the Cir- 
rus Logic BIOS programs ail these bits to 1. This same 3C6 address is used to access the 
Hidden OAC Register, described in this manual's Extension Registers (Section 6.7). 

Bit Description 

To Pixel Mask [7:0]: 

This field is the Pixel Mask for the Palette DAC. When a bit in this field is pro- 
grammed to 0. the corresponding bit in the pixel data is ignored in looking up 
an entry in the Color Lookup Table. 



Cirrui Confiacniiii 
Business Infonnaoon 

CL 28534 



^ ^ ^ August 26, 1994 

Prcbnunary Data Book Rev. l.i 



CL-GD7542 (Nordic) Technical Reterence Manual 



EXTERNAUGENERAL REGISTERS 



6.2.7 3C7: Pixel Address Read Mode Register (Write Only) 

1/0 Port Address: 3C7 
Index: - 

Bit Description _ Re.t Sute 

7 Pixel Address Bit (Bead Mode) {7] u 

6 Pixel Address Bit (Read Mode) 16] ° 
5 Pixel Address Bit (Read Mode) (5] o 
4 Pixel Address Bit (Read Mode) [4] o 
3 Pixel Address Bit (Read Mode) [3] J 
2 Pixel Address Bit (Read Mode) (2] o 
1 Pixel Address Bit (Read Mode) ti] « 
0 Pixel Address Bit (Read Mode) tOl o 

The bits ir, this writeor^ly register form the Pixel Addre« ^'^f^^'^^^^^^^J^'^^^''^- 
This Pixel Address is then used to specify the Color Lookup Table entry that is to be read. 

Bit Description — — ^— — """" 

7 0 Pixel Address (Read Mode) [7:01: > rvM«r i nniam 

This field is the Pixel Address (Read Mode) 'f f ?,2^2Lr ^^^^ 
Table. At the conclusion of every third read of the Pixel Data Register (3C9). 
this address is incremented by one. ^^=— ===== 
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6.2.8 3C7: DAC SUte Register (Read Only) 
I/O Port Address: 307 
Index: - 



Bit Description Reset State 

7 Reserved 

6 Resented 

5 Reserved 

4 Reserved 

3 Reserved 

2 Reserved 

1 DAC State [1] 0 

0 DAC State [0] 0 

The bits in this read-only register indicate whether a read or a write to the Color Lookup Table 
occurred last. 

Bit Description 

7:2 Reserved 



1:0 DAC State [1:0]: 

This two-bit field indicates which pixel address register was accessed last. 

• Both bits in this field will always be the sanie digit 

• When the bits: 

— are 00. a write operation is in progress, meaning that the last accessed 
register for the Color Lookup Table was the Pixel Address Wrtte 
Register. 

» are 11 . a read operation is in progress, meaning that the last accessed 
register for the Color Lookup Table was the Pixel Address Read 
Register. 
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6.2.9 3C8: Pixel Address Write Mode Register 

I/O Port Address: 3C8 
Index: - 



Bit Description Reset , 

7 Pixel Address Bit (Write Mode) [7] 0 

6 Pixel Address Bit (Write Mode) (6] 0 

5 Pixel Address Bit (Write Mode) [5] 0 

4 Pixel Address Bit (Write Mode) (4] 0 

3 Pixel Address Bit (Write Mode) (3] 0 

2 Pixel Address Bit (Write Mode) [2] 0 

1 Pixel Address Bit (Write Mode) [1] 0 

0 Pixel Address Bit (Write Mode) [0] 0 



The bits in this registers form the Pixel Address (Write Mode) for the Palette DAC. This Pixel 
Address is then used to specify the Color Lookup Table entry that is to be written. 

Bit P eecription 

7:0 Pixel Address (Write Mode) [7:0]: 

This field is the Pixel Address (Write Mode) for an entry in the Color Lookup 
Table. At the conclusion of every third write to the Pixel Data Register (3C9). 
this address is incremented by one. 
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6.2.10 3C9: Pixel Data Register 

I/O Port Address: 3C9 
Index: - 



Bit Description Reset State 

7 Pixel Data Register Bit [7] 0 

6 Pixel Data Register Bit [6] 0 

5 Pixel Data Register Bit [5] 0 

4 Pixel Data Register Bit [4] 0 

3 Pixel Data Register Bit [3] 0 

2 Pixel Data Register Bit [2] 0 

1 Pixel Data Register Bit [1] 0 

0 Pixel Data Register Bit [oj 0 



This register contains the Pixel Data for the palette DAC. 

Bit Description 

7:0 Pixel Data [7:0]: 

These read/wrtte register bits store the Pixel Data for the Palette DAC. 

Writing to this register. 

• Prior to writing to this register, register 3C8 (the Pixel Address Write Mode 
Register) is written with the first or only pixel address. 

• Three values, corresponding to the Red. Green, and Blue values for the pix- 
el, are then wrinen to this address. 

• Following the third write, values are transferred to the Color Lookup Table. 

• The Pixel Address is increnr»ented. in case new values for the next pixel ad* 
dress are to be written. 

Reading from this register. 

• Prior to reading from this register, register 3C7 (the Pixel Address Read 
Mode Register) is written with the first or only pixel address. 

• Three values, corresponding to the Red. Green, and Blue values for the pix- 
el, are then read from this address. 

• Following the third read, the Pixel Address is incremented, in case new val- 
ues for the next pixel address are to be read. 
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6.2.11 PClOO: PCI Device ID / PCI Vendor ID Register 



Reset State 



PCI Configuration Address: 00 Index: - 

BK Description 

2^ PC! Device ID (151 

30 PCI Device ID (14] 

29 PCI Device ID (13] 

28 PCI Device ID (12] 

27 PCI Device ID (11] 

26 PCI Device ID (10] 

25 PCI Device ID [9] 

24 PCI Device ID [8] 

23 PCI Device ID [7] 

22 PCI Device ID (6] 

21 PCI Device ID (5] 

20 PCI Device ID (4] 

19 PCI Device ID (3) 

18 PCI Device ID [2] 

17 PCI Device ID (1] 

16 PCI Device ID (01 

15 PCI Vendor ID (15] 

14 PCI Vendor ID (14] 

13 PCI VendorlD[l31 

12 PCI Vendor ID (12] 

11 PCI Vendor ID [11] 

10 PCI Vendor ID (10] 

9 PCI Vendor ID (9] 

8 PCI Vendor ID (8] 

7 PCI Vendor ID [7] 

6 PCI Vendor ID (6] 

5 PCI Vendor ID (5] 

4 PCI Vendor ID [4] 

3 PCI Vendor ID (3] 

2 PCI Vendor ID (2) 

T PCI Vendor ID (1] ^ 

0 PCI Vendor ID (0) ^ 
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6.2.12 PCI04: PCI Command Register 

PCI Configuration Address: 04 . Index:- 



Bit 


n*«eriDtion 


15 


Reserved 


14 


Reserved 


13 


Reserved 


12 


Reserved 


11 


Reserved 


10 


Reserved 


9 


Resen/ed 


8 


Reserved 


7 


Reserved 


6 


Reserved 


5 


Enable PCI DAC Shadowing 


4 


Reserved 


3 


Reserved 


2 


Reserved 


1 


Enable Memory Accesses 


0 


Enable I/O Accesses 



0 



This le-bit reaister is accessible and eWective only if the CL-GD7542 is configured for PCI 
lus I, «SsI«s ofme S-significant two bytes of the PCI Status / PCI Command Reg.ster. 



Bit Description 



T5:6 Rese rved: These bits are resen/ed and must be programmed to a 0. 

5 Enable PCI DAC Shadowing: 

When the CL-GD7542 is configured tor PCI Bus and this bit is programmed to 

a 1: 

• PCI DAC shadowing is enabled. 

• Read accesses are executed normally. 

. Write accesses to the CL.GD7542 are executed, in ^at data bits are 
latched in the appropriate Palette Register. However, the CL-GD7542 will 

not acknowledge the access. ^ 

4 :2 Reserved: These bits ar e reserved and must be programmed to a 0. 

1 Enable Memory Accesses: 

When the CL-GD7542 is configured for PCI Bus and this bit is programmed to. 

• 1 . memory accesses are enabled on the CL-GD7542. 

• 0. memory access es are not enabled on the CL-GD7542. 

0 Enable I/O Accesses: . 

When the CL-GD7542 is configured for PCI Bus and this bit is programmed to. 

• 1 . I/O accesses are enabled on the CL-GD7542. 

• 0 I/O accesses are not enabled on the CL-GD7542. 

Regardless of state 'of this bit. I/O accesses to PCI configuration registers 
(PC100. PC104. PC110, and PC1 3C) are always enabled. 
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6.2.13 PCI04: PCI Statue Register 

PCI Configuration Address: 04 
Index: - 





Bit 


Description 




31 


Reserved 




30 


Reserved 




29 


Reserved 




28 


Reserved 




27 


Reserved 




26 


DEVSEL# Timing (1] 


• 


25 


DEVSEL# Timing [0] 


1 


24 


Reserved 




23 


Reserved 


1 


22 


Reserved 


1 


21 


Reserved 




20 


Reserved 




19 


Reserved 


• 


18 


Reserved 


« 


17 


Reserved 


3 


16 


Reserved 



Reset state 



0 
0 



This i^bit register, which is accessible and V^IV i»«:«CL^?JM2^ 

PCI Bus, consists of tne most-significant two bytes of the PCI Status / PCI Command Regis- 



ter. 

Bit Description 



31:27 Reserved 



^^'^^ W^n ^Ji'e CL^GdVm^Is configured for PCI bus. this readonly field always 
returns the value 00 to indicate fast DEVSELt timing. ' 



24:16 Reserved 
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6.2.14 PCMO: PCI Base Address Register 

PCI Configuration Address: 10 Hex 
Index: - 

BH DescripUon Reset State 

31 PCI Base Address for Display Memory [31] 0 

30 PCI Base Address for Display Memory [30]. 0 

29 PCI Base Address for Display Memory [29] 0 

28 PCI Base Address for Display Memory [28] 0 

27 PCI Base Address for Display Memory [27] 0 

26 PCI Base Address for Display Memory [26] 0 

25 PCI Base Address for Display Memory [25] 0 

24 PCI Base Address for Display Memory [24] 0 

23:1 Reserved 

0 Memory / I/O Indicator o 

this 32-bit register, which is accessible and effective only when the CL-GD7542 is configured 
for PCI bus, contains the PCI Base Address for display memory. 

BH Description 

31 :24 PCt Base Address for Display Memory [31 :24]: 

When the CL-GD7542 is configured for PCI bus, this field contains the base 
address of the contiguous 16-Mbyte display memory block resented for the 

CL-GD7542. 

23:1 Reserved 

0 Memory / 1/0 Indicator 

When the CL-GD7542 is configured for PCI bus. this bit is used to indicate the 
type of address space requested, either memory or I/O. 

• When this bit: 

— is 0. a memory address space is requested. 
* is 1 . an I/O address space is requested. 

• For the PCI BIOS, this bit is read/write. 
* For the VGA BIOS, this bit is read only. 
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i 

! PCI3C: PCI Interrupt Pin and PCI Interrupt Line Register 

PCI Configuration Address: 3C Hex 
Index: - 



i 



Btt 


Description 


Resets 


15 


PCI Interrupt Pin [7] 


0 


14 


PCI Interrupt Pin [6) 


0 


13 


PCI Interrupt Pin [5] 


0 


12 


PCI Interrupt Pin (4) 


0 


11 


PCI Interrupt Pin [3] 


0 


10 


PCI Intemjpt Pin [2) 


0 


9 


PCI Interrupt Pin (ij 


0 


8 


PCI Interrupt Pin (0) 


1 


7 


PCI Interrupt Line [7] 


0 


6 


PCI Interrupt Line (S] 


0 


5 


PCI Interrupt Line [5] 


0 


4 


PCI Interrupt Line (4] 


0 


3 


PCI Interrupt Line (3] 


0 


2 


PCI Interrupt Line (2) 


0 


1 


PCI Interrupt Line (1) 


0 


0 


PCI Interrupt Line (0) 


0 



This register, which is accessible and effective only when the CL-GD7542 is configured tor 
I PCI bus, contains data from the PCI Interrupt Pin and PCI Interrupt Line. 

Bit Des cription — . 

1 5:8 PCI Interrupt Pin [7:0]: 

When the CL-GD7542 is configured for PCI bus, this read-only field contains 
; the value 01 hex. This value indicates the CL-GD7542 INTR# interrupt request 
1 pin is connected to the PCI Bus \mA§ interrupt request pin. 

1 7:0 PCI Interrupt Une [7:0]: 

I When the CL-GD7542 is configured for PCI bus, this read/wTTte field contains 

! an 8-brt value that has no direct effect on the CL-GD7542. This field is used to 

transfer an interrupt pointer from the PCI system BIOS to the CL-GD7542 

VGA BIOS. 
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6.2.16 46E8 Alternate Sleep Mode Register 

I/O Port Address: 46E8 



Index: - 



Description 



Reset State 



7 
6 
5 
4 
3 
2 



Reserved 
Reserved 
Reserved 
Resented 



Attemate Sleep Mode Select 



1 



0 



Reserved 
Reserved 
Resented 



This register is active only when the following two conditions are both filled: 

1 , There is a low-to-high transition of the Reset# signal. 

2. There is an external pull-up resistor on the S46/MD[21) pin. which disables the 3C3 
Sleep Mode Register. 

Unless both conditions are filled, register 303 is the sleep mode register. 

Bit Description 

7:4 Reserved 
3 Alternate Sleep Mode Select: 



When there is a pull-up resistor on the OL-GD7542 pin S46 / MD(21]. and 
when this bit: 

• is 1,theOL-GD7542: 

— is enabled. 

— can respond to normal bus and video display activity. 

• is 0. the OL-GD7542: 

— is disabled and will not affect the video display activity. 

— will respond normally to BIOS access. 

— will not respond to accesses to I/O. except to those addressed to 46E8. 

— will not respond to any accesses to display memory. 



2:0 



Resersi^ed 
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6.3.1 SRX: Sequerieer Index Register 

I/O Port Address: 3C4 



Index: - 



7 
6 
5 



Description 

Fine Position HW Cursor and HVV Icon (2] 
Fine Position HW Cursor and HW Icon [1] 
Fine Position HW Cursor and HW Icon [0] / 



Reset State 

0 
0 



4 

3 
2 



0 



Sequencer Index [5] 
Sequencer Index [4] 
Sequencer Index [3] 
Sequencer Index [2] 
Sequencer Index [1] 
Sequencer Index [0] 



0 
0 
0 
0 
0 
0 



Depending on this register's index value, this register has one of two possible purposes: 
1 The primary purpose is to extend the sequencer index from 3 bits to 6 bits. The index 
specifies which register in the CL-GD7542 sequencer block is to be accessed by the next 
I/O read or write to Address 3C5. An index number greater than 5 points to registers that 
are defined in this manual's Extension Registers in section 6.7, 
2. The secondary purpose is to specify the fine position of the hardware cursor and the hard- 
ware icon, both horizontal and vertical. 

Bit Description 

7:5 Fine Positions for Hardware Cursor and Hardware Icon: 



Vertical Fine Position for Hardware Cursor and Hardware Icon [2:0]: 
When Extension Register SR11 is programmed, bits SRX[7:5] define in scan- 
lines the vertical fine position of the hardware cursor arKl icon. 
HorizonUI Fine Position for Hardware Cursor and Hardware Icon 12:0]: 
When Extension Register SRIO is programmed, bits SRXI7:5] define in dot 
docks (pixels) the honzontal fine position of the hardware cursor arxJ icon. 
For spedal modes requiring extra dot docks for fine position adjustments, a 
fourth, most-significant bit has been added to Attribute Controller Registers 
SR2E and SR2A. 

• Hardware Cursor Bit: Extension Register SR2E[0] 

— For the honzontal fine position of the hardware cursor, SR2E[0) is an 
added fourth and most-signiftcant bit. 

— This bit is used in horizontally expanded graphics modes. 

• Hardware Icon Bit Extension Register SR2A(6) 

— For the honzontal fine position of the hardware icon, SR2A[6] is an 
added fourth and most-significant bit. 

— This bit is used in horizontally expanded graphics modes and for text 
modes with 9-do: and 10-dot fonts, such as 640 x 480 displays that are 
expanded to 800 x 600. 



Continued on next page. 
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6 J.I SRX: Sequencer Index Register (cont) 

Bit Deecription 

5:0 Sequencer Index [5:0]: 

. When wmng to any CL-GD7542 sequencer index excepflOh orl 1h: 

— These bits become a 6-blt sequencer Index field. SRX[5:0]. 

— The SRX[5:0) field selects the register to be f coessed with the next I/O 
read or I/O write to I/O Port Address 305. 

• When writing fo CL-GD7542 sequencer index 1 0h or1 1 h: 

— These bits become a 5-bit sequencer index field. SRX[4:0]. 

— The SRXI4:0) field selects the sequencer index. SRXI7:5J, used to 
define the fine position for the hardware cursor and hardware icon. 

— Extension registers SR2A(61 and SR2E10D also define the fine position 

for the hardware cursor and hardware Icon. 



CL 28548 



Preliminary Data Book 



August 26. 1994 

Rev. l.l 



CL-G07542 (Nortic) Technical Aefmnce Manuai 



SEQUENCER REGISTERS 



6.3^ SRO: RMet R^gisttr 

I/O Port Address: 3C5 
Index: 0 



BH DMcription Res«t State 

7 Reserved 

6 Reserved 

5 Reserved 

4 Reserved 

3 Reserved 

2 Reserved 

1 Syr)chror)ous Reset i 

0 A$ynchror)ous Reset 1 



This register is used to reset the CL-GD7542 sequencer. These bits are for VGA-standard 
oompatibttrty only, and after reset they need never be used. 



Btt 


Description 


7:2 


Reserved 


1 


Synchronous Reset 




When this bit is programmed to: 




• 0. the sequencer is cleared and hatted, which disables screen refresh and 




display memory refresh. 




• 1 . and when SR0[0] s 1 , the sequencer will operate normally. 


0 


Asynchronous Reset 




When this bit is pKogrammed to: 




• 0. the sequencer is cleared and halted, and SR3 is deared. 




• 1 , and when SR0(1 ) = 1 . the sequencer will operate nonnally. 
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6.3.3 SRI: Clocking Mode Register 

1/0 Port Address: 305 
Index: 1 



Bit E>escription Reset Stste 

7 Reserved 

6 Reserved 

5 Full Display Memory Bandwidtti 0 

4 Shift and Load 32 Data Bits 0 

3 Dot Clock 0 

2 Shift and Load 16 Data Bits 0 

1 Reserved 

0 a/9 Dot Clock 0 



This register is used to control some misceltar>eous furictions In the CL-G07542 sequermr. 

Bit Description 

7:6 Reserved 

5 Full Display Memory Bandwidth: 

When this bit is programmed to: 

• 0. the CRT screen is turried on, and the CL-G07542 operates normally. 

• 1 . the CRT screen is turned off. In addition: 

— The CPU uses nearly 100% of the display menDory l>andwidth. 

— HSYNC and VSYNC continue normaliy. 

— The BLANK* signal goes active and stays active. 

— The refresh for the display memory will continue normally. 

4 Shift and Load 32 Dsta Bits: 

This bit. in con|unction with SRI [2). controls how often 32-bit graphics control- 
ler display data shifters are loaded, according to the following table: 



SR1 


Data Shifters Loaded 


[4] 


(2) 




0 


Every cnaraaer ciock 


0 


1 


Every 2nd cfwracter clock 


1 1 X 1 Every 4th cnaracier clock 



Contmuea on next page. 
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6 J J SRI : Cloddng Mode Register (cont) 

Bit D— criptlon 

3 Dot Clock: 

When this bit is programmed to: 

• 1 . VCLK (the Master Clock) is divided by 2 to gerterate DCUC a dot dock 
that is half the frequency of the Master Ckjck. This dot dock is used for low- 
resolution wi6eo modes such as 0, 1 . 4, 5, and D. 



VCLK (Master Clock) 




DCLK 




*2 




0. VCLX (the Master Clock) is not divkled by 2. In this case, the dock that 
is used as the dot dock is the same frequency as the Master Ck)ck. 


VCLK (Master Clock) 




DCLK 





2 Shift and Load 16 Data Bits: 

This bit controls how often 16-bft graphics oontroller display data shifters are 
loaded. (Refer to the description of bit [4] of this register.) 

1 Reserved 

0 a/9 Dot Clock: 

When this brt is programmed to: 

• 0, then character docks 8 dots wkje are generated, used in all modes by 
mode 7. in which there are 320 or 640 horizontal dots. 

• 1 . then character docks 9 dots wide are generated, used in the mono- 
chrome mode 7. in which there are 720 horizontal dots. 
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6.3.4 SR2: Plan* Mask Register 

I/O Port Address: 3C5 
Index: 2 



Bit Description Reset State 

7 Er^e Writing Pixel 7 / R eserved 0 

6 Enat>le Writing Pixel 6 / Reserved 0 

5 Enable Writing Pixel 5 / Reserved 0 

4 Enable Writing Pixel 4 / Resen/ed 0 

3 Enable Writing Pixel 3 / Bit-Map Plane 3 Enable 0 

2 Enable Writing Pixel 2 / Bit-Map Plane 2 Enable 0 

1 Enable Writing Ptxell/ Bit-Map Plane 1 Enable 0 

0 Enable Writing Pixel 0/ Bit-Map Plane 0 Enable 0 



This register fias two uses. 

1 . Its first use is to control the vvrrting of up to eight pixels. 

2. Its second use is to enable or disable writing to the four bit-map plar)es of display memory. 

Bit Description 

7^0 Enable Writing Pixel [7:0]: 

• These bits can oontroi whether indrviduaJ pixel data bits [7:0] are written. 

• To enable an indrviduaJ pixel, the oorrespondirtg Enable Writing Pixel bit 
must be set to 1 . and one of the following oonditione must be met 

» Extended Write Mode 4 or Extended Write Mode 5 is selected with 

Graphics Controller Register bits GR5[2:0]. 
— Write Mode 1 is selected with Graphics Controller Register bets 

GRS[2:0], and Extension Register GRB(2] is set to 1 . 

• This field is also used as a write protect for the BrtBLT (bit block transfer) 
engine. 



7:4 


Reserved: 




These four bits are reserved when Extended Write Modes 4 and 5 are dis- 




abled (that is, Graphics Controller Register bits GRS(2] = 0). which would be 




the case for VGA-compatibility modes. 


3.0 


Bit-Map Plane Enable [3:0]: 




These four bits are used to control whether individual display memory bit-map 




planes (3:0) are wrmen with Wnte Modes (3:0). 
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6.3.5 SR3: Character Map Sat Seiact Ragiatar 

UO Port Address: 3C5 
Index: 3 



Bit Daaeription Reaet State 

7 Reserved 

6 Reserved 

5 Seooridary Character Map Set Select [0] 0 

4 Primary Character Map Set Select [0] 0 

3 Secondary Character Map Set Select [2] 0 

2 Secondary Character Map Set S ele ct [1] 0 

1 Prfniary Character Map Set Select ^] 0 

0 Primary Character Map Set Select [1] 0 



This register is used to specify ttie primary and the secor>dary character map sets (fonts). 
This register applies only to text modes. 

Bit Oeecription 
7:6 Reserved 

5.3:2 Secondary Ctwactar Map Set Se lect; 

These three bits select from among ttie secondary character map sets, 
according to the following table: 



SR3 


Seeor>dafy Charactar Map Set 


^oSaeT 
(iCbyiaa) 


[5] 


PI 


[21 


0 


0 


0 


0 


0 


0 


0 


1 


1 


16 


0 


1 


0 


2 


32 


0 


1 


1 


3 


46 


1 


0 


0 { 4 


6 


1 


0 1 


5 


24 


1 


1 ' 0 


6 


40 


1 1 


1 ! 1 7 


56 



Conttnuea on next page. 
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6.3^ SR3: Character Map Set Select Register (cont) 
Bit Description 

4. 1 :0 Primary Character Map Set Select* 

These three bits select from among the primary character map sets, according 
to the following table: 



SR3 


Primary Character Map Set 


(Kbytee) 


w 


t1] 


ro] 


0 


0 


0 


0 


0 


0 


0 


1 


1 


16 


0 


1 


0 


2 


32 


0 


1 


1 


3 


48 


1 


0 


0 


4 


6 


1 


0 


1 


5 


24 


1 


1 


0 


6 


40 


1 


1 


1 


7 


56 



NOTES: . 

( 1 ) in text video display modes: 

1 . Character Map Plane 0 stores the ASCII text character code. 

2. Character Map Plane 1 stores the attribute byte. 

3. Charaaer Map Plane 2 stores the character map set (the forrt). 

(2) Bit 3 of the artntniie byte normally controls the intensity of the foreground color. 

This bit may be redefined to be a swrtch between character sets. aUowing 512 
disptayabie charaners. 

This switch ts enabled whenever SR4(1] is a 1 AND there is a difference 
between the values of the Pnmary Character Map Set Select and 
the values of the Secondary Character Map Set Select 

f3) The format for the Charaaer Map Plane 2 font address bits (1 5:0) is: 

F2 F1 FO C7 C6 C5 C4 C3 C2 CI CO R4 R3 R2 Rl RO 
where: 

F(2:01 IS the character map set select 

CI7;0] IS the ASCII text character code 

R|4:0) IS the character row (the scantine in the character cell) 
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6.3.6 SR4: Memory Mode Register 

I/O Port Address: 3CS 
Index: 4 



Btt 


Description 


Reset State 


7 


Reserved 




6 


Reserved 




5 


Reserved 




4 


Reserved 




3 


Chairv4 


0 


2 


Odd/Even Mode 


0 


1 


Extended Memory 


0 


0 


Reserved 





This register is used to control some miscellaneous functions in the CL-G07542 sequencer. 

Bit Description 

7:4 Reserved 

3 Chstn-4: 

When this bit is programmed to 1 : 

• This bit takes priority over SR4t2] (Odd/Even Mode) and Graphics Control- 
ler Register GR5[4] (Odd/Even Addressing Mode). 

• Its effect is similar to SR4(2) (Odd/Even Mode), except both AO and A1 are 
used. 

— Address AO provides display memory Plane Select Bit [0]. 

— Address Al provides display memory Plane Select Bit (1 j. 
* The Graphics Controller Read 1^ Re gister (GR4) is ignored. 

2 Odd/Even Mode: 

• When this bit is programmed to 0. the sequencer is in Odd/Even Mode. 

• This bit musf be programmed to a 0 for text modes. 

• The value of this bit must tracic Graphics Controller Register GR5{4] (Odd/ 
Even Addressing Mode), and the values must be opposite. 

— The even CPU addresses will access display memory planes 0 and 2. 

— The Odd CPU addresses will access display memory plaries 1 and 3. 
• This bit may be ovemdde n by the SR4(31 bit. 

1 Extended Memory: 

When this brt is programmed to: 

• 0. effeaive memory size is 64K. regardless of acti'^*' installed memory. 
(EGA modes require this to be the case.) 

* 1 . effective memory size equals actu al installed memory. 

0 Reserved 
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6.4.1 CRX: CRT Controller Indox Register 

I/O Port Address: 3?4 
Index: (n/a) 

Bit Description Reset State 

7 Reserved 
6 Reserved 

5 CRTC index [5] 0 

4 CRTC Index [4] 0 

3 CRTC Index [3] 0 

2 CRTC Index (2) 0 

1 CRTC Index (1) 0 

0 CRTC Index (0] 0 



NOTE: 7' in the above register addresses is 'B' in Monochrome Mode and 'D' In Color Mode. 

This index register is used to specify the register in the CRT Controller block to be accessed 
by the next I/O read or I/O write to Address 375. Registers at irxiices 19. 1A. 1B, 25. and 27 
are described in this manual's section on the CL-G07542 Extension Registers, in section 6.7. 



Bit 


Description 


7:6 


Reserved 


5:0 


CRTC index [5:0]: 




The value resulting from these bits point to the register to be accessed in the 




next I/O read or I/O wnte to address 3?5. (Note that registers above 18 were 




never documented by IBM.) 
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6.4.2 CRO: Horizontal Total Regiater 

1/0 Port Address: 3?5 
Index: 0 



BK Oeeeriptlon Reeet State 

7 Horizontal Total [7] 0 

6 Horizontal Totai [6] 0 

5 Horizontal Total [5] 0 

4 Horizontal Total [4] 0 

3 Horizontal Total [3] 0 

2 Horizontal Total [2] 0 

1 Horizontal Total [1] 0 

0 Horizontal Total (oj 0 



NOTB: *?' in the above register addresses is '6' in Monochrorne Mode and V In Color Mode. 
This register is used to specify the total number of character docks per horizontal period. 
Bit Deecription 

7:0 Horizontal Total: 

This 6-bit field specifies the total number of character docks per hohzontal 
period as follows: 

• The VCLK signal provides the character dock. (The character dock is de- 
rived from VCLK. according to the character wkAh.) 

• The character counter counts the total number of character docks. 

• The value in the character counter is then compared with the value in this 
register to provide the basic horizontal timing. 

• All horizontal and venical timing is eventually derived from the basic hori- 
zontal timing in this register. 

The value of the honzontal total for this register may be calculated as folbws: 

FROM: Total number of character docks (from character counter) 

SUBTRACT - 5 character docks nor standard VGA comoatibilrtv) 
TO GET: = Honzontal total 

Example: If 80 characters are desired per horizontal scanline. then a value of 
75 must be loaded into this register. 



Figure &-1 indicates the way the honzontal and vertical timing is defined. 

• The. honzontal timing is calculated in terms of character dock pehods. 

• The venical timing is calculated in terms of horizontal pehods. 



Table 6-1 indicates how the various CRT Controller timing registers are 
extended. 

Continued on next page. 
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cm (WOiBZPKTAL TOTAL) 



CIO (HOHgOWTAL BIANIOWQ gWD) 



CfU (MOWZOWTAL tYWC CWD) 



CM (MOWgOWTAL TWO TAUT) 



^ CIO (MOWZOMTAL BLANIOWQ rTAWT) ^ 



cm (MOWgOWTALDttW-AYEND) 



ACTIVE DISPLAY SCREEN 



Borroy Bonoen 



DISPLAY BLANKED 



VEimCAL PIETIUCe (BYNQ 



DISPLAY BLAMKED 



TOP BOflDEP 



A. cm (VEimCAL TOTAL) 
B-Cm« (VEimCAL BLAIMNQ END) 
C*Cmi (VEimCAL SYNC END) 
0-CmO (VERTICAL SYNC STANT) 
E-Cms (VERTICAL BLANIQNO START) 
F-CR12 (VERTICAL DISPLAY END) 
C • RICKT BORDER 
H . DISPLAY BLANKED 
I . HORtZOKTAL REnUCE (SYNQ 
J . DISPLAY BLANKED 
K • LEFT BORDER 



Figure 6-1. CRTC Timing Registers 
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The following table is a guide to the location of the CRT controller timing registers and 
accompanying extension and overflow bits. 

• An extension bit is a bit added by Cirrus Logic to the standard VGA oontroller bits. 

• An overflow bit is a standard VGA controller txt that results from using more than eight bits 
to define a field. 

Table 6-1. Summary of CRT Controller Timing Register Bits* 



Parameter 


CRT Controller Register Bit Position 


[91 


18] 


m 


m 


[S] 


[4:0] 
















H Total 






CR0I71 


cRom 


CR0{5J 


CR0(4:0] 


HDisptayEnd 






CRim 


cRim 


CRIfSJ 


CR1[4:0] 


HBianiongSun 






CR2I7] 


CR2(6I 


CR2I51 


CR2t4:0] 


H BianlvigEnd 






CR1A(5] 


CR1A(4] 


CR5(7] 


CR3(4:0] 


H Sync Start 






CR4(71 


CR4(ei 


CR4(5] 


CR4|4:0] 


H Sync End 












CR514:01 


VTotaJ 


CRTJS) 


CR710) 


CRe(71 


onem 


CR6{5) 


CR6(4:0) 


V Sync Sun 


CRTPI 


CR7I2) 


cRiorn 


CRio(e] 


CR10(5] 


CR10(4:0] 


; V Sync End 












CR11P:0) 


' VDBpUyEnd 


CR716) 


CRTJI) 


CR12(71 


CR12(S] 


CR12(5] 


CR12|4:0) 


. V Btaniong Stan 


CR9(51 CR7I3) 


CRISfT] 


CR15(6) 


CRISIS! 


CR15(4:0) 


V Blaniong End 


CR1A(71 CR1A{6] 


cRiepi 


CR16(6] 


CR16(5| 


CR16(4:0] 


Line Compare 


CR9(61 1 CR714J 


CRISfT] 


CRISte] 


CR1B[5) 


OR 18(4:0) 


Oftsei 


1 CR1B[4] 


CRISTT] 


CR13(6] 


CR13(5) 


CR13(4:01 



a Bits shown in bold text are extensions. 
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6.4.3 CR1: Horizontal Display End Register 



I/O Port Address: 3?5 



Index: 1 



Bit Description 



Reset State 



7 HoflzontaJ Display End [7] 

6 Horizontal Display End [6] 

5 Horizontal Display End (5J 

4 Horizontal Display End (4] 

3 Horizontal Display End [3] 

2 Horizontal Display End [2] 

1 Horizontal Display End (1J 

0 Horizontal Display End (0] 



0 
0 
0 
0 
0 
0 
0 
0 



NOTE: in the above registar addresses is B* in Monochnyne Mode and 'D^ in Color Mode. 

This register is used to specify the number of character docks during horizontal display time. 



7:0 HorizonUI Display End [7:0]: 

For the horizontal display time, this register spedfies the number of character 
doacs. minus 7. as calculated for both text modes and graphics modes. 



• For text modes: 

CR1 (7:0) = "Number of character dodcs' - 1 
Where number of character docks s 
Numt)er of characters 

• For graphics modes: 

CR1(7:0] = "Number of character clocks" - 1 
Where number of character docks s 

(Number of pixels/scanline) * (Number of pixels/charader dock) 
For a summary of CRTC Timing Registers, refer to Figure 6-1 and Table 6-1 



Bit 



Deeeription 
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6.4.4 CR2: Horizontal Blanking Start Register 

I/O Port Address: 3?5 
Index: 2 



Bit Description RaMt State 

7 Horizontal Blanking Start [7] 0 

6 Horizontal Blanking Start [6] 0 

5 Horizontal Blanking Start [5] 0 

4 Horizontal Blanking Start [4] 0 

3 Horizontal Blanking Start [3] 0 

2 Horizontal Blanking Start [2] 0 

1 Horizontal Blanking Start [1] 0 

0 Horizontal Blanking Start [0] 0 



NOTE: *?* in the above register addresses is 'B' in Monochrome Mode and 'D* in Color Mode. 

This register is used to specify the character count where horizontal blanking starts. 

Bit Description 

7:0 Horizontal Blanking Start [7:0]: 

This register specifies the character count at which horizontal blanking starts. 

• For text modes: 

Character count at which horizontal blanking starts s 
Number of charaaers 

• For graphics modes: 

Character count at which horizontal blanking starts = 

(Number of ptxels/scanline) * (Number of pixels/character dock) 



• For both text modes and graphics modes: 

The value programmed into CR2 must always be larger than the value pro- 
grammed into CRT Controller Register CR1. 

For a summary of CRTC Timing Registers, refer to Figure 6-1 arxJ TatAe 6-1 . 
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6.4.5 CR3: Horizontal Blanlcing End Register 

I/O Port Address: 3?5 
index: 3 



Btt Description Re«et State 

7 Compatible Read 0 

6 Oisptay Enable Delay [1 ) 0 

5 Display Enable Delay [0] 0 

4 HorizontaJ Blanking End [4] 0 

3 Horizontal Blanking End [3] 0 

2 Horizontal Blanking End [2] 0 

1 Horizontal Blanking End [1] 0 

0 HorizontaJ Blanking End [oj 0 



NOTE: *?' in the above register addresses is 'B' in Monochrome Mode and 'D* in Color Mode. 

This register is used to detennir>e the horizontal blanking period width. Also, this register con- 
trols access to CRT Controller Registers CR10 and CR11 and the display enabie delay. 

Bit Description 

7 Compatible Read: 

When this bit: 

• = 0. CRT Controller Registers CR10 and CR1 1 are wrtte-onfy registers. 

• = 1 , CRT Controller Registers CR10 and CR1 1 are readA^e registers. 

6:5 Display Enable Delay (1 :0]: 

This two-bit fiekj is used to spedty the number of character docks that the dis- 
play enable signal is delayed from the horizontal totai. This delay is necessary 
to compensate for the accesses of the character code, attribute byte, font etc. 

The following table indicates programming for the display enable signal delay: 



CR3 


Delay for Display Enable Signal 


16) 


(51 


(in rujmber of character eloeks) 


0 




No delay 


0 




1 cnarecter docti (typcal setting) 


1 




2 cnarecter docks 


1 


1 


3 cnarecter docks 



NOTE: It the delay is programmed too low. the left*most character will be repeated. 
11 tne delay ts programmed too high, one or more characters will disappear at 
\ne leh ot eacn charaaer row. 

Orru» ConfiJennal 
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6.4^ CR3: HorizonUl Blanking End Register (cont) 
Bit Description 



4:0 HorizonUl Blanldng End [4:0]: 



The horizorrtal blanking end field consists of these 5 bits (and as needed, a 
sixth bit in CRSPl)- ^^'^ determines the Mhdth of the horizontal blanking 
period. 

The least*significant five (or six) bits of the character counter are compared 
with the contents of this field. When a match occurs, the horizorrtat blanking 
period ends. 

The horizontal blanking end value to be programmed into this register may be 
calculated as follows: 

FROM: Horizontal blanking start (value programmed into CR2) 

SUBTRACT: - Horizontal blanking period ras desired) 
TO GET: s Horizontal blaring end 

• The horizontal blanking period: 

— must never be programmed to extend past the horizontal total. 

— is limited to 63 character-dock times. 

• The horizontal blanking end field is extended as follows: 

^ CR5[7] is the horizontal blanking end fiekl t>it [5]. which extends this 
field to 6 bits. 

— When either Extension Register CR1B[5] s 1 or Extension Register 
CR1 B[7] = 1 . Extension Register bits CR1 A[5:4] further exterxj the 
horizontal blanking end field to eight bits with bits [7:61 

For a summary of CRTC Timing Registers, refer to Figure 6-1 and Table 6-1 . 
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6.4.6 CR4: Horizontal Sync Start Register 

1/0 Port Address: 3?S 
Index: 4 



Bit 


DMcription 


Reset State 


7 


HorizontaJ Sync Start [7] 


0 


6 


Horizontal Sync Start [6] 


0 


5 


Horizontal Sync Start [5J 


0 


4 


Horizontal Sync Start [4] 


0 


3 


Horizontal Sync Start [3] 


0 


2 


Horizontal Sync Start [2] 


0 


1 


Horizontal Sync Start [1] 


0 


0 


Honzontal Sync Start [0] 


0 



NOTE: 7* in the above register addresses is 'B* in Monochrome Mode and 'D' In Coior Mode. 

This register spedfies the time at which honzontal sync becomes active. 

sn Description 

7:0 HorizonUI Sync Start [7:0]: 

This field spedf>es the character count at which the honzontal sync signal 
becomes active. Adjusting tiie value in this Md moves the display horizontaiV 
on the screen. 

• The horizontal syrc start must be programmed to a value either equal to or 
greater than horizontal display end. 

• The time from horizontal sync start to horizontal total must t>e either equal 
to or greater than four character-dock times. 

For a summary of CRTC Timing Registers, refer to Figure 6-1 and Table 6-1 . 
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6.47 CR5: Horizontal Sync End Register 

I/O Port Address: 3?5 
Index: 5 



Bit Description Reeet State 

7 Horizontal Blanking End [5] 0 

6 Horizontal Sync Delay [1] 0 

5 Horizontal Sync Delay [0] 0 

4 Horizontal Sync End (4) 0 

3 Horizontal Sync End [3] 0 

2 Horizontal Sync End [2] 0 

1 Horizontal Sync End (1) 0 

0 Horizontal Sync End [0] 0 



NOTE: *?' in the above register addresses is 'B' in Monochrome Mode and 'D^ in Coior Mode. 

This register specifies the position at which the horizontal sync pulse ends, effectively speci- 
tying the width of the pulse. In addition, this register contains an overflow bit and a field for 
the horizontal sync delay 

Bit Description ^^^^ 

7 Horizomal Blanidng End [5]: 

This overflow bit increases by one bit the horizomal blanking end value of 

CR3[4:0). 

6 5 HorizonUI Sync Delay [1:0]: 

This two-bit field is used to specify the numt)er of character clocks that the 
external horizontal sync pulse is delayed from the horizontal sync start posi- 
tion implied in CR4. 



In some video modes, this horizontal sync delay is necessary to allow internal 
timing signals that are triggered from horizontal sync start to begin, prior to 
display enable. 

The following table summarizes programming for the horizontal sync delay: 



CRS 


Delay for Horizontal Sync Pulse 


16] 


[5] 


(in nunnber of charseter clocks) 






No oelay 


0 1 1 


1 cnaracier ciock 






2 cnaracter elects 


1 


1 


3 charaaer elects 



Continuea on nett page. 
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6.4.7 CRS: Horizontal Sync End Register (com) 

Bit Deecription 

4:0 Horizontal Syne End [4:0]: 

This 5-brt field determines the width of the horizontal eync pulse. 

The least-significant five bits of the character counter are compai ad with the 
contents of this field. When a match occurs, the hofizontai sync pulse ends. 

The horizontal sync end value to be programmed into this registermay be cal- 
culated as follows: 

FROM: Horizontal sync start (value programmed in CR4) 

SUBTRACT: - Hori2ontal svne ou\m wMth inn dMired^ 

TO GET: s Horizontal sync end 

The horizontal sync pulse: 

• has a width limited to 31 character-dock times. 

• must never be programmed to extend past the horizontal total of CRO. 

• must always end during the horizontal blanking period. 

For a summary of CRTC Timing Registers, refer to Figure and Table 6-1 . 
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6.4.8 CR6: Vertical Total Registar 

l/'OPort Address: 3?5 
Inder 6 

Bit Dtseriptien Reset State 

7 Vertical TotaJ [7] 0 

6 VerttcaJ Total [6] 0 

5 VerticaJ TotaJ [5] 0 

4 VerticaJ Total [4] 0 

3 Vertical TotaJ [3] 0 

2 VerticaJ Total [2] 0 

1 VerticaJ TotaJ [1] 0 

0 Vertical TotaJ [0] 0 

NOTE: *?* in the above register addresses is *B' in Mor^ochrome lUlode and 'D* in Color l^e. 

This register specifies the total number of scanfines per frame. 

Bit DMcrlptlof) 

To Vertical Total [7:0]: 

This field is the least-significant eight bits of a ten-bit field that defines the total 
number of scanlines per frame. This field is extended with CRTJSl and CR7[0]. 

The value of the Vertical Total field to be programmed may be calculated as 
follows: 

FROM: Total number of horizontal scanttnes 

SUBTRACT: - 2 scanlines 



TO GET: = VerticaJ TotaJ field (total number of scanlines per frame) 

When the value in the scantine counter equals the value of the Vertical Total 
field, a venical retrace penod begins. 

For a summary of CRTC Timing Registers, refer to Figure 6-1 and Table 6-1 . 
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6.4.9 CR7: Ovtrflow Register 

I/O Port Address: 3?5 
lr>dex:7 

Bit Description 

7 Vertical Sync Start (9] 

6 Vertical Display End [9] 

5 Vertical Total [9] 

4 Line Compare (8] 

3 Vertical Blanking Start [8] 

2 Vertical Sync Start [8] 

1 Vertical Display End [8] 

0 Vertical Total [8] 

NOTE: 7' in the above register addresses is 'B' in Monochrome Mode and "D" in Color Mode. 

This register contains bits that extend various verbcal count fields. For a sumnrary of CRTC 
Timing Registers, refer to Figure fr-1 and Table 6-1 . 

Bit D escription 

7 Vertical Sync Start [9]: 

With CR7I21. this bit e xtends the vertical sync start field (CR10) to ten bits. 

6 Vertical Display End [9]: 

With CR7I1). this bit ex tends the vertical display end field (CR12) to ten bits. 

5 Vertical Total [9]: 

With CR7(0). this bit ext ends the vertical total field (CRS) to ten bits. 

4 Line Compare [8]: 

With CR9(6). this bit extends the line compare field (CR18) to ten bits. 
This bit can always be wrmerv 

3 Vertical Blanking Start [8]: 

Wrth CR9[51. this bit extends the vertical blankin g start field (CR15) to ten bits. 

2 Vertical Sync Start [8]: 

With CR7[7]. this brt extends the vertical sync start field (CR10) to ten bits. 

1 Vertical Display End [8]: 

With CR7I6). this bit extends the vertical display end fiekj (CR12) to ten bits. 

0 Vertical Total [8]: 

With CR7I51. this brt extends the vertical total field (CR6) to ten Nts, 



Reset State 

0 
0 
0 
0 
0 
0 
0 
0 



Citrus Confidential 
Business Infonnation 



CL 28571 

••^upis: 26, 2994 — 147 

PrcLminan- Dau Book 



CRT CONTROLLER REGISTERS 



CL-QD7542 (Nordic) Technical Reference Manual 



6.4.10 CRB: Screen A Preset Row Seen Register 

i/0 Port Address: 3?5 
Irtdex: 6 



Bit Description Reset State 

7 Reserved 

6 Byte (Coarse) Panning [1] 0 

5 Byte (Coarse) Panning [0] 0 

4 Screen A Preset Row Scan [4] 0 

3 Screen A Preset Row Scan [3] 0 

2 Screen A Preset Row Scan [2] 0 

1 Screen A Preset Row Scan [1] 0 

0 Screen A Preset Row Scan (oj 0 



NOTE: '?' in the above register addresses is '8' in Monochrome Mode and *D' in Color Mode. 

This register specifies the row scanline at which Screen A starts. This register also allows two 
types of scrolling: 

• scrolling on a character row (scanline) basis (also called coarse panning) 

• scanline (row) basis, also called fine scroll. 

• In addition, this register specifies byte (coarse) panning. 

Bit Description 

7 Reserved 

6:5 Byte (Coarse) Panning [1:0]: 

This two*bft fteld controls coarse panning. (For fine panning on a pixel-by-pixel 
basis, refer to Attribute Controller Register AR13.) 

• This field can specify a coarse pan of up to 24 pixels, with 6-ptxet resolution. 

• Values for CR8[6:5] are interpreted as indicated in the following table: 



CR8 


ResuWng Pan 
(in bytes) 


Resulting Pen 
On pixels) 


16] 


[5] 


0 


0 


0 


0 


0 


1 


1 


6 


1 ! 0 ■ 


2 


16 



] ! 1 I 3 I 24 
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6.4.11 CR9: Character Call Height Register 

I/O Port Address: 3?5 
Index: 9 

Bit Deacription Reaat State 

7 Control Scanline Double 0 

6 Line Compare (9] 0 

5 Vertical Blanking Start [9] 0 

4 Character Cell Height (4] 0 

3 Character Cell Height [3] 0 
2 Character Cell Height [2] 0 
1 Character Cell Height (1] 0 
0 Character Cell Height [0] 0 

NOTE: in the at)ove register addresses is 3' in Monochrome Mode and V in Color Mode. 

This register specifies the nurnt>er of scanllnes in the character cell. In addition. It contains 
two overflow bits and one control bit 

Bit Description 

7 Control Scanline Dout>le: 

When this bit is 1 , every scanline is displayed twice in euooesston. 

• Scanlines double for those specifications based on scanline counter ad- 
dressing, such as Character Height, Cursor Start. Cursor End. and Cursor 
Underline location. 

• Typically, this bit is used to double a 200-scanline display to 400 scanlines. 

• The scanline doubling function is not available in intertaoed video modes. 

6 Ur>e Compare [9]: 

With CR7I4), this bi t extends the line oompare field (CR18) to ten bits. 

5 Vertical Blanking Start [9): 

With CR7I3], this bit extends the vertical blanking start field (CR15) to ten bits. 

4 0 Character Cell Height [4:0]: 

This field specifies the vertical size of the character cell in terms of scanlines. 
The value programmed into this fiekj equals the actual size of the character 
cell (in scanlines). minus 1. 
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6.4.12 CRA: Text Cursor Start Register 

I/O Port Address: 3?5 
Index: A 



BK OsMfipUon Stmm 

7 Reserved 

6 Reserved 

5 Oisat)le Text Cursor 0 

4 Text Cursor Start [4] 0 

3 Text Cursor Start [3] 0 

2 Text Cursor Start [2] 0 

1 Text Cursor Start [1] 0 

0 Text Cursor Start [0] 0 



NOTE: 7' in the above register addresses is 'B* in Monochrome Mode and 'D* in Color Mode. 

This register oontairts a brt that will disable the text cursor. In addition, this register specifies 
the scanllne at which the text cursor is to start 



BK 


Description 




7:6 


Reserved 




5 


Disable Text Cursor: 

When this bit: 

• s 1 . the text cursor will be disat>led (that is. it will be removed). 

• s 0. tr)e text cursor will function normally. 





4:0 Text Cursor SUrt [4:0]: 

This field specifies the scaniine within the character cell at which the text cur- 
sor is to start. When the Text Cursor Start value is: 

• less than the Text Cursor End value, no text cursor will display. 

• greater than the Text Cursor End value, no text cursor will display. 

• equal to the Text Cursor End value, the text cursor will display on a single 
scaniine. 
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6.4.13 ORB: Text Cursor End Register 

I/O Port Address: 3?5 
IrKlex: B 

Bit Description Rewt State 

7 Reserved 

6 Text Cursor Delay [1] 0 
5 Text Cursor Delay [0] 0 
4 Text Cursor End [4] 0 

3 Text Cursor End [4] 0 
2 Text Cursor End {4] 0 
1 Text Cursor End (4) 0 
0 Text Cursor End (4] 0 

NOTE: in the above register addresses is 'B* in Monochronw Mode and 'D* in Color Mode. 

This register specifies the scanline at which the text cursor is to and. It also contains a field 
that allows the text cursor display to be delayed from the location specified in CRE and CRF. 

Bit Description 

7 Reserved 

6:5 Text Cursor Delay [1 :0]: 

This two-bit field specifies a delay, given in character dodcs. from the text cur- 
sor location specified in CRE and CRF to the actual display of the text cursor. 

4 0 Text Cursor End [4:0]: 

This field specifies the scanline within the character cell at which the text cur- 
sor is to end. When the Text Cursor End value is: 

• less than or equal to the character ceil height, no text cursor will display. 

• greater than the character cell height the effective text cursor end value wilt 
be equal to the character cell height. 
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6.4.14 CRC: SerMn A SUrt Addma High Register 



I/O Port Address: 3?5 



Index: C 



Bit Description 



Reset State 



7 Screen A Start Address [1 5] 

6 Screen A Start Address [1 4] 

5 Screen A Start Address [1 3] 

4 Screen A Start Address [12] 

3 Screen A Start Address [11] 

2 Screen A Start Address [1 0] 

1 Screen A Start Address [9] 

0 Screen A Start Address [8] 



0 
0 
0 
0 
0 
0 
0 
0 



NOTE: 7' in the above register addresses is 'B* in Monochrome Mode and 'D* in Color Mode. 

This register, along with CRD and Extension Register CR1 8(3:2, 0], specify the display mem- 
ory location at which data to be displayed on the screen starts. 



The ig>bn Screen A Start Address field contains a value that specifies the 
starting display memory location for data to be displayed on the screen. 

• Bfts [1 8: 1 6] are in Extension Register CR1 B[3:2.0]. 

• Bits (1 5:8) are in this register. 

• Bits [7:0] are in CRT Controller Register CRD. 



Bit 



Description 



7:0 



Screen A Start Address [15:8): 
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6.4.15 CRD: Scrten A SUrt Address Low Register 

I/O Port Address: 3?5 
Index: D 



BK Description Reset a 

7 Screen A Start Address [7] 0 

6 Screen A Start Address [6] 0 

5 Screen A Start Address [5] 0 

4 Screen A Start Address [4] 0 

3 Screen A Start Address [3] 0 

2 Screen A Start Address [2] 0 

1 Screen A Start Address [1 } 0 

0 Screen A Start Address [0] 0 



NOTE: in the above register addresses is in Monochrome Mode and V in Cotor Mode. 

This register, along with CRC and Extension Register CR1B[3:2, 0], specify the display mem- 
ory location at which data to t)e displayed on the screen starts. 

Bit Description 

7:0 Screen A Start Address [7:0]: 

The 19-brt Screen A Start Address field oorrtains a value that specifies the 
starting display memory location for data to be displayed on the screen. 

• Bits [1B:16] are in Extension Register CR1B[3:2.0]. 

• Bits [15:6] are in CRT Controller Register CRC. 

• Brts [7:0) are in this register. 
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6.4.16 CRE: Text Cursor Location High Register 



1/0 Port Address: 3?5 



Index: E 




Reset State 



7 Text Cursor Location [ 1 5] 

6 Text Cursor Location [14] 

5 Text Cursor Location [ 1 3] 

4 Text Cursor Location [ 1 2] 

3 Text Cursor Location [11] 

2 Text Cursor Location ( 1 0] 

1 Text Cursor Location [9] 

0 Text Cursor Location [6] 



0 
0 
0 
0 
0 
0 
0 
0 



NOTE: 7* in the above register addresses is 'B' in Monochrome Mode and 'C in Color Mode. 

This register, along with CRR specifies the display memory location at which the text cursor is 
to be displayed. 



The Text Cursor Location is a 16-bit field that specifies the display nrwmory 
location at which the text cursor is to be displayed. 

• Bits [15:8] are in tinis register. 

• Bits [7:0] are in CRT Controller Register CRF. 

• The value contair>ed in this field spedfies an address in display memory, 
not an offset from the t)eginning of the screen. When the value of the 
Screen A Start is changed without a compensating change in the Text Cur- 
sor Location field, the text cursor will move on the screen. 



Description 



7:0 



Text Cursor Location [15:6]: 
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6.4.17 CRF: Text Cursor Location Low Register 



I/O Port Address: 3?5 
Index: F 



BH 


Oeseriptton 


RssetS 


7 


Text Cursor Location [7] 


0 


6 


Text Cursor Location [6] 


0 


5 


Text Cursor Location [5] 


0 


4 


Text Cursor Location [4] 


0 


3 


Text Cursor Location [3] 


0 


2 


Text Cursor Location [2] 


0 


1 


Text Cursor Location [1] 


0 


0 


Text Cursor Location [0] 


0 



NOTE: 7* in the above register addresses is "B* in Monochrome Utede and V in Cotor Mode. 

This register, with CRE, specifies the display memory location at which the text cursor is to t>e 

displayed. 

Bit Description 

7:0 Text Cursor Location [7:0]: 

The Text Cursor Location is a 16-bit field that specifies the display memory 
location at which the text cursor is to be displayed. 

• Bits [15:8] are in CRT Controller Register CRE. 

• Bits [7:0] are in this register. 
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6.4.18 CR10: Vertical Syne SUrt Regieter 



I/O Port Address: 3?5 



Index: 10 



BK DMcription 



ReMt State 



7 Vertical Sync Start f7] 

6 Vertical Sync Start [6] 

5 Vertical Sync Start [5] 

4 Vertical Sync Start [4] 

3 Vertical Sync Start [3] 

2 Vertical Sync Start [2] 

1 Vertical Sync Start [1] 

0 Vertical Sync Start [0] 



0 
0 
0 
0 
0 
0 
0 
0 



NOTE: in the above register addresses 6 'B' in Monochronw Mode and 'ty in Cotor Mode. 

The Vertical Sync Start field specifies the scanline at which the Vertical Sync pulse is to 
become active. 

Access to this register is oontrofied by CRT Controller Register CR3[71> 

• When CR3|7] = 1 , this register is read/write. 

• When CRSfT] = 0, this register is write-only. 

Bit Dftscrlptlon 
7:0 Vertical Sync Start [7:0]: 



The Vertical Sync field. specifies the scanline at which the Vertical Sync pulse 
will become active. 

• This register contains the least-significant eight bits [7:0] of that field. 

• Bits [9:8] in CRT Controller Register CR7[7^] exterid this field to ten bits. 

For a summary of CRTC Timing Registers, refer to Figure &-1 arxJ Table 6-1 . 



Cimi5 Confiilcntijl 
Business Informiition 



CL 28580 



PrebminaA Daia Book 



August 26, 1994 

Rev. I.l 



CL-GD7542 (Nordic) Ttchnical Reference Manual 



CRT CONTROLLER REGISTERS 



6.4.19 CR11: Vtrtleal Sync End Register 

I/O Port Address: 3?5 
Index: 11 



BK 


Description 


Reset State 


7 


Wrtte Protect CR7 through CRO 


0 


6 


Refresh Cyde Control 


0 


5 


Disable Vertical Interrupt 


0 


4 


Clear Verticat Interrupt 


0 


3 


Vertical Sync End [3] 


0 


2 


Vertical Sync End (2] 


0 


1 


Vertical Sync End [1] 


0 


0 


Vertical Sync End [0] 


0 



NOTE: *?* in the above register addresses is 'B' in Mortochronne Mode and V m Color Mode. 

This register spedftes the scaniir>e at which the Vertical Sync pulse is to become inactive, 
thereby effectively specifying the Vertical Sync pulse widtfi. In addition, this register contains 
controls for the vertical intemipt and two miscellaneous control bits, CR11[7:6]. 

Access to this register is controlled by CR3[7]- 

• When CR3[7] s i, this register is readAMOite. 

• When CR3[7] s 0. this register is write-only. 



Brt 


Description 


7 


Write Protect CRT through CRO: 




When this bit: 




• = 0. CRO through CRT can be written normally. 




• = 1 . CRO through CR7 cannot be written^ except tor CR7I4). which can al- 




ways be wrttien. 


6 


Refresh Cycle Control: 




When this bit: 




• =0. three refresh cycles will be executed per scanline. 




• = 1 . frve refresh cycles will be executed per scanline. 


5 


Disable Verticat Interrupt: 




When this bit: 




• = 0. vertical interrupt is enabled and functions normally. 




• = 1 . vertical intenvpt is disabled, and the IffTR pin cannot go active. 




Clear Vertical Interrupt: 




When this bit: 



• = 0. the intemjpt Pending Bit (FEATI7]) will be cleared to 0. and the INTR 
pin will be forced inactive. 

• = 1. It has no effea. 
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6.4.19 CR11: Verbeal Syne End Register (cont) 

Btt D escription 

3:0 Vertical Syne End p:0]: 

• This field determines me width of the Verticai Sync pulse. 

• The value of this fteld is compared wtth the least-significant four txts of the 
Scanline Counter. When a match occurs, the Vertical Sync pulse is ended. 

• The Vertical Sync pulse is limited to 15 scanlines. 

• The vertical sync end value to be programmed into this register may be cal* 
cutated as follows: 

FROM: Vertical sync start (value programmed in CR10 artd CR7[7«2]) 

SUBTRACT: - vertical svne width ras desired^ 
TO GET: = Vertical sync end 

The vertical sync pulse must never be programmed to extend past the Vertical 
Total. 

For a summary of CRTC Timing Registers, refer to Figure 6-1 and Tat>le 6-1 . 
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6.4.20 CR12: Vertical Display End Reglater 

I/O Port Address: 3?5 
Index: 12 

Bit Description 

7 Vertical Display End f7] 

6 Vertical Display End (6] 

5 Vertical Display End [5] 

A Vertical Display End [4] 

3 Vertical Display End (3] 

2 Vertical Display End [2] 

1 Vertical Display End [1] 

0 Vertical Display End [0] 

NOTH: in the above ntgister addresses is 'B* in Monochrome Mode and 'D in Color Mode. 

The Vertical Display End field is used to specify the scanline at which the display is to end. 

Bit Description 

7:0 Vertical Display End [7:0]: 

The Vertcal Display Er>d field is used to specify the scanline at which the dis- 
play is to er)d. 

• The least-significant eight brts [7:0] of this field are in this register. 

• The most- significant two bits [9:8] are in register CR7[6.1]. 

For a summary of CRTC Timing Registers, refer to Figure 6-1 and Table 6-1 . 



Reset State 

0 
0 
0 
0 
0 
0 
0 
0 
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6.4^1 CR13: OftMt R^gtsttr 

1/0 Port Address: 3?5 
Index: 13 



BK DMCriptlon RM«t State 

7 Offset [7] 0 

6 Offset [6] 0 

5 Offset [5] 0 

A Offset [4] 0 

3 Offset [3] 0 

2 Offset [2] 0 

1 Offset [1] 0 

0 Offset [0] 0 



NOTE: *?' in the above register addresses is 3* in Mor^ochrome Mode ar^ 'D* in Color Mode. 

This register specifies the display "pitch/ which is the distance in the display memory 
t>etween the beginnings of adjacent cfiaracter rows or scanlir)es. 

Bft Description 

To Offaet [7:0]: 

This register specifies the distance in display memory between the beginnings 
of adjacent character rows or scanlines. This field is extended to nine bits with 
Extension Register CR1B(4], 

Except for the first scanline. to calcutate the address from which to begin 
fetching data« add the contents of this register CR13 to the beginning address 
of the previous scanline or character row. Depending on the value of CR17[6], 
the offset will shift left either no or or>e bit positions. 
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6.4.22 CR14: Underline Row Seanline Regiater 

I/O Port Address: 3?5 
Index: 14 

Bit Deecription Rewt State 

7 Reserved ^ 

6 Double-Word Mode 0 

5 Count by Four 0 

4 Underline Seanline [4] 0 
3 Undeillne Seanline [3] 0 
2 Underline Seanline [2] 0 
1 Underline Seanline [1] 0 
0 Underline Seanline [0] 0 

NOTE: •?* in the above register addresses is "B* in Monochrome Mode and 'D* in Color Mode. 
This register is used to enable or disable access to the Extension Registers. 
Bit Description 

7 Reserved 

6 Double-Word Mode: 

When this bit: 

• is 1 . double-wonj addressing is selected. 

— The CRTC Memory Address Counter is rotated left for two bet positions. 

— As a result, display memory address bits MA[1] and MA[0] are souroed 
from CRTC Address Counter bits [13] and [121, respectively. 

• is 0. CR17t6] controls whether the CL-GD7542 uses the byte-address 
mode or the word-address mode. 

5 Count by Four: 

When Double- Word mode: 

• is not enabled (CR14(6] = 0). this bit must be cleared to 0. 

• is enabled (CR14[6] = 1). this bit must be set to 1 to dock the Memory 
Address Counter vvith Character Clock divided by four. 

4:0 Underline Seanline [4:0]: 

Wrthin a character ceii. this field specifies the seanline where the underline 

occurs. 
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6.4^ CR15: Vtrtleal BlanMng Start Register 

1/0 Port Address: 3?5 
Index: 15 



Bit DMcrlption Reset State 

7 Vertical Blanking Start [7] 0 

6 Vertical Bianidng Start [6] 0 

5 Vertical Blanking Start [5] 0 

4 Vertical Blanking Start [4] 0 

3 Vertical Blanking Start [3] 0 

2 Vertical Blanking Start [2] 0 

1 Vertical Blanking Start [1] 0 

0 Vertical Blanking Start [0] 0 



NOTE: *?' in tfw above register addresses is *B' in Monochfome Mode and *U in Color Mode. 

This register specifies the scanline at which bianidng is to become active. 

Bit Description 

7:0 Vertical Blanking SUrt [7:0]: 

This 10-btt told specifies the scanline on which vertical blanking is to start. 

• The ieast-stgnrficant eight bits [7:0] of this fiekJ are in this register. 

• The nriost-signrficant two bits [9:8] of this fieki are in CRT Controller Regis- 
ters CR9(5) and CR7I3). 

For a summary of CRTC Timing Registers, refer to Figure 6-1 and Tat)le 6-1 . 
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€.4.24 CR16: Vertical Blanking End 



Register 



I/O Port Address: 375 



Index: 16 



Bit Deaeription 



Reaet State 



7 Vertical Blanking 

6 Vertical Blanking 

5 Vertical Blanking 

4 Vertical Blanking 

3 Vertical Blanking 

2 Vertical Blanking 

1 Vertical Blanking 

0 Vertical Blanking 



EndfTl 
End (6] 
End [5] 
End (4] 
End [3] 
End (2) 
End [1] 
End [0] 



0 
0 
0 
0 
0 
0 
0 
0 



NOTE: in the above register addresses is 'B* in Monochrome Mode and 'D* in Color Mode. 
The Vertical Blanking End field specifies the scanline at which vertical blanking Is to end. 



The Vertical Blanking End fieW specifies the scanline at which vertical Wank- 
ing is to end. When Extension Register CR1B[5] 

• s: 0. the entire field is the eight bits of CRT Controller Register CR1 6[7:0], 

• = 1 ! the field is extended to ten bits with Extension Register CR1 A[7:6]. 

The contents of the Vertical Blanking End field are compared to the scanlir>e 
counter to determine when to terminate vertical blanking. 

• If CR1B[51 is 0, this comparison limits the duration of vertical blanking to 
255 scanlines. 

• If CR1 B[5} IS. this comparison does not limit the duration of vertical blanking 
to 255 scanlines. (That is. the duration of vertical blanking may be more 
than 255 scanlines.) 

For a summary of CRTC Timing Registers, refer to Figure 6-1 and Table 6-1 . 



Description 



7:0 



Vertical Blanking End [7:0]: 
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6.4.25 CR17: Mode Control Register 

1/0 Port Address: 3?5 
IrKJex: 17 



Bit Oescrtption ^•••t Stm» 

7 CRTC Timir^g Logic Enable 0 

6 Byte/Word Address Mode 0 

5 Address Rotation 0 

4 Reserved 

3 Count by Two 0 

2 Multiply Vertical Registers by Two 0 

1 Compatibilrty-Mode (Hercules'^) Support 0 

0 Compatibilrty-Mode (CGA) Support 0 

NOTE: in the above register addresses ts 'B* in Monochrome Mode and '0* in Color Mode. 
This register contains a number of misoellar>eous control bits. 

Brt Description 



7 CRTC Timing Logic Enable: 

When this bit . 

• s 1, CRTC tmtrig logic is enabled and functions rtormally. 

• ~ 0. CRTC timir>g logic is disabled, forcing a reset condition. 

6 ByteAA/ord Address Mode: 



• When this bit = 1: 

— The Byte^Address mode is enabled. 

— Before the contents of the CRTC Address Counter are sent to display 
memory, they are not rotated. 

• When this bit s: 0: 

— The Word- Address mode is enabled. 

— Before the contents of the CRTC Address Counter are sent to display 
memory, they are rotated left one bit position. 

S Address Rotation: 

• When CR17[6) = 1. this bit is ignored. 

• WhenCR17[6) = 0: 

and this bit is 1 , the left rotation described in CR1 7[6] above involves 1 6 
bits of the CRTC Address Counter. 

— and this bit is 0. the left rotation described in CR1 7[6] above involves 1 4 
bi**- of the CRTC Address Counter. 

^ Reserved 

Conunuea on nexi page 
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6.425 CR17: Mode Control Register (cont) 

Bit De ecriptlon ' 

3 Count by Two: 

When this bit: 

• s 1 . the CL*GD7542 clocks the Memory Address Counter with the Charac- 
ter Clock, divkled by two. 

• s 0. the CL-G07542 clocks the Memory Address Counter wtth the Charac- 
ter Clock. 

2 Multiply Vertical Registers by Two: 

When this bit: 

• is 1 . the Scanllne Counter is docked with Horizontal Sync, drvkled by two. 
(In effect the Vertical Registers are multipfied by two.) 

— This division allows the number of scanllnes to be doubled to 2048. 

— Ait pehods wilt be even multiples of two scanlines. 

• is 0. the Scanllne Counter is clocked wtth Horizontal Sync. 

— As a result the number of scanlines is 1024. 

1 Compatlbillty*Mode (Hercules™) Support: 

When this bit: 

• =0, Scanllne Counter bit [1] is substituted for CRTC Address Counter [14]. 
This substituton provides for Hercules^ compatit)illty. 

• = 1 , the substitution descnt)ed above does not occur. 

0 Compatiblllty-Mode (CGA) Support: 

When this bit: 

• = 0, Scanllne Counter bit [0] is substituted for CRTC Address Counter [14]. 
This substrtutjon provides for CGA compatibility. 

• = 1 . the substitution described above does not occur. 
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6.4.26 CRIB: Lin« Compare Register 



I/O Port Address: 3?5 



Index: 18 



Bit Oeeeriptlon 



Reset State 



7 Line Compare [7] 

6 Line Compare [6] 

5 Line Compare [5] 

4 Line Compare [4] 

3 Line Connpare [3] 

2 Line Compare [2] 

1 Lirte Compare [1] 

0 Lir^e Compare (oj 



0 
0 
0 
0 
0 
0 
0 
0 



NOTE: in the above register addresses is *B' in Monochrorne Mode and 'D* in Cotor Mode. 

The Une Compare field is used to spedty where Screen A ends and Sween B starts tor a 
verticaJly sp<rt screen. 



The Une Compare field is used to implement a vertKaily sptrt screen Py speci- 
fying where Screen A ends and Screen B starts. 

• This register contains the eight least-significant Ms [7:0] of this field. 

• The two most-significant t)(ts [9:8] are in CR9[6] and CR7I4]. 

The top portion of the split screen is called Screen A. 

• Screen A may start anywhere in display memory. 

• Screen A can be panned and scrolled on a pixei-t>y-pixel basts.. 

The bottom portion of the spirt screen is called Screen B. 

• Screen B always starts at location 0 in display memory. 

• Screen B cannot be panned or scrolled. 



BK 



Desert ptlon 



7:0 



Urte Compare [7:0]: 



Qmis Confiiiemial 
Busioets informatioD 



CL 28590 



Prebminan Daia Book 



August 26, 1994 

Rev. I.l 



CL^D7542 (Noitlic) Ttcfmical Reftmnoe Manual CRT COMTROLLER REGISTERS 

6.4^ CR22: Qrtphica Controller Data Latehaa Readback Raglster 

I/O Port Address: 3?5 
Index: 22 

Bit Description State 

7 Graphics Controller Data Latch n Readback [7] 0 

6 Graphks Controller Data Utch n Readback [6] 0 

5 Graphks Controller Data Latch n Readback {5] 0 

4 Graphics Controller Data Utch n Readback (4] 0 

3 Graphics Controller Data Latch n Readback [3] 0 

2 Graphics Controller Data Latch n Readback [21 0 

1 Graphk:s Controller Data Latch n Readback [1] 0 

0 Graphics Controller Data Utch n Readback [0] 0 

NOTH: in the above register eddressas is 3' in Monochrome Mode and 'D* in Cotof Mode. 

This register address is used to read the Graphics Controller Data Utches. 

Bit Deecrtptlon ^^^^^^^ 

7:0 Graphics Corrtroller Data Utch n Readback [7:0]: 

This read-only register may be used to read back the contents of of\e of the 
four VGA graphics controller display memory data latches. 

• The number of the display memory data latch that is read back is selected 
with Graphics Controller Register GR4[1:0). 

• The graphics controller data latches are k>aded whenever display memory 
is read by the CPU. 
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6.4.28 CR24: Attribute Controller Toggle Readback Register 

I/O Port Address: 3?5 
Index: 24 

Bit DeMripUon State 

7 Attribute Controller Data-Index Toggle Readback 0 

6 Reserved 
5 Reserved 
4 Reserved 
3 Reserved 
2 Reserved 
1 Reserved 
0 Reserved 

NOTE: *r in the above register addresses is *B* in Monochrome Mode and 'C in Color Mode. 

This read-only register provides access to the Attribute Controller Toggle. 

Bit Description ^ 

7 Attribute Controller Data-Index Toggle Readback: 

When this brt: 

• s 1 . on the next access, the Attribute Controller reads or writes a data value. 

• = 0, on the next access, the Attribute Controller reads or writes an Index 
value. 

6:0 Reserved 
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CR26: Attribute Controller Index Readbeck Register 




I/O Port Address: 3?5 




Index: 26 




Bit 


Description 


Reset State 


7 


Reserved 




6 


Reserved 




5 


Video Enable Status 


0 


4 


Attribute Controller Index (4] 


0 


3 


Attribute Controller Index [3] 


0 


2 


Attribute Controller Index [2] 


0 


.1 


Attribute Controller Index [1] 


0 


0 


Attribute Controller Index [0] 


0 


NOTE: 


*?' in the above register addresses is *B' m Monochrome Mo 


deand'D'in Color Mode. 


This read-only register provides access to the cun^ent Attribute Controller Index. 


Bit 


Description 




7:6 


Reserved 




5 


Video Enable Status: 






This bit provides the status of the Video Enable bit in Attribute Controller Index 




Register ARX[5]. 




4:0 


Attribute Controller Index [4:0]: 






This field reads back the value that is in Attribute Controller Index ARX[4:0]. 
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6.5.1 QRX: Graphics Controller Index Register 

I/O Port Address: 3CE 
Index: (n/a) 



Bit Description Reset State 

7 Reserved 

6 Reserved 

5 Graphics Controller Index [5] 0 

4 Graphics Controller Index [4] 0 

3 Graphics Controller Index [3] 0 

2 Graphics Controller Index [2] 0 

1 Graphics Controller Index [1 j 0 

0 Graphics Controller Index [0] 0 



This register is used to specify a graphics controller register. 

Bit Description 

7:6 Reserved 

5:0 Graphics Controller Index [5:0]: 

This field specifies one of the following: 

• a register in the Graphics Controller group 

• an Extension Register that is accessed by the next I/O read or I/O wrfte to 
I/O Port Address 3CF. 
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6.5^ GRO: Set / Reset Register 

I/O Port Address: 3CF 
Index: 0 

Bit Description Reset Strte 

7 Write Mode 5 Background [7] / Reserved 0 

6 Write Mode 5 Background (6) / Reserved 0 

5 Write Mode 5 Background [5] / Reserved 0 

4 Write Mode 5 Background (4] / Reserved 0 

3 Write Mode 5 Background [3] / Set/Reset Plane 3 0 

2 Write Mode 5 Background [2] / Set/Reset Plane 2 0 
1 Write Mode 5 Background [1 ] / Set/Reset Plane 1 0 
0 Write Mode 5 Background [oj / Set/Reset Plane 0 0 

This register specifies: 

• the background color, when Extended Write Mode 5 is selected. 

• values to be written into the respective display memory plar>es when the processor exe- 
cutes a Write Mode 0 or Write Mode 3 operation. 

For an overview of Write Modes, refer to the descnption In Graphics Controller Register GR5. 

Brt Description 

7:0 Write Mode 5 Background r7:0]: 

When Graphics Controller Register GR5[2:0] selects Extended Write Mode 5. 
these bits [7:0] specify the background color for Extended Write Mode 5. 

7:4 Reserved: 

• When Graphics Controller Register GR5[2:0] does not select Extended 
Write Mode 5. these bits are reserved. 

• When Extension Register GRB[2): 

— is 0. writes to these bits are ignored, and reads return zeroes. 

— is 1 . these bits are read/write, but brt contents are not used. 

3 0 Set/Reset Plane [3:0]: 

When Graphics Controller Register GR5[2:0] does not select Extended Write 
Mcx3e 5. these bits [3:0] control the values written into the respective display 
memory planes for Wnte Mode 3 and Write Mode 0. 
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6.5.3 GR1: Stt / R«Mt Enable Rtglattr 

UO Port Address: 3CF 
Index: 1 



Bit DMcrlptlon Reset State 

7 Write Mode 4, 5 Foreground [7] / Reserved 0 

6 Write Mode 4, 5 Foreground [6] / Reserved 0 

5 Write Mode 4. 5 Foreground [5] / Reserved 0 

4 Write Mode 4. 5 Foreground [4] / Reserved 0 

3 Write Mode 4, 5 Foreground [3] / EnaMe Set/Reset Plane 3 0 

2 Write Mode 4. 5 Foreground [2] / Enabto Set/Reset Plane 2 0 

1 Write Mode 4, 5 Foreground [1] / Enat)le Set/Reset Plane 1 0 

0 Write Mode 4, 5 Foreground [0] / Enable Setmeset Plane 0 0 



This register 

• defines tne foreground color when Extended Write Mode 4 or 5 is selected. 

* is used with Graphics Controller Register GRO to determine values to be written into the 
respective display memory planes wf^en Write Mode 0 is selected. 

For an overview of Write Modes, refer to the description in Graphics Controller Register GR5. 



BH Deecription 

7^0 Write Mode 4, 5 Foreground [7:0]: 

These bits specify the foreground color for an Extended Write Mode when: 

• Extended Write Mode 4 is selected. 
(Graphics Controller Register GR5[2:0] is 100). 

• Extended Write Mode 5 is selected. 
(Graphics Controller Register Gn5[2:0] is 101). 

74 Reserved: 

• When Graphics Controller Register GR5(2:0] selects Extended Write Mode 
4 or 5. these bits are reser/ed. 

• When Extension Register GRB[2]: 

— is 0. writes to triese bits are ignored, and reads return zeroes. 
— is 1 , these bits are read/write, but bit cont ents are not used. 

3 0 Enable Set / Reset Plane (3:0]: 

When Write Mode 0 is seleaed (Graphics (Controller Register GR5[2:0] is 000) 
ar ^ when a bit in this field: 

• = 1 . the corresponding value in Graphics Controller Register GR0(3:0) is 
written into the corresponding display memory plane. 

• = 0. the corresponding value from the CPU data bus is written into the cor- 
responding display memory plane. 
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6.5.4 GR2: Color Compart Rogieter 

1/0 Port Address: 3CF 
Index: 2 



Bit 

7 
6 
5 
4 
3 
2 
1 
0 



Description 

Resented 
Reserved 
Reserved 
Reserved 

Color Compare Ptane [3] 
Color Compare Plane [2] 
Color Compare Plane [1] 
Color Compare Plane [0] 



Raset State 



0 
0 
0 
0 



This register specifies t^ke oolor compare piane(s) for Read Mode 1. 
Bft Description 



7:4 



Reserved 



3:0 



Color Compare Plane [3:0]: 

This field represents a color comparison value consisting of 1 to 4 bits. 

• GR5[3] must t)e set to 1 (Read Mode 1 is selected) to enable this field. 

• GR7[3:0] bits select display memory data ptaries for the comparison t)elow. 

• For each selected display memory data plane, the color value of the oorre- 
spondir>g bit In this field is compared to the color of the eight neighboring 
horizontal pixels in the corresponding display memory data plane. (For dis- 
play memory data planes that are not chosen, ttieir data is forced to match 
the values of the other data plarws. becoming a *don1 care' in the process.) 

• The eight bits from the compahson are read into the CPU. 



GR2 Bits (3:0) ^ 

Bit3« [ Compari- y\%jboooooo Data Ptane 3 
son#1 X / 



Compare^ 
Data 




• 0OOOOOO Data Ptarte 2 



ooooo Data Plane 1 



oooooo Data Plane 0 



Display 
Memory 
Data Planes 

(3:0) 
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6.5.5 GR3: Data RoUta Ragiatar 

I/O Port Addrass: 3CF 
Indax: 3 



Bit Daacriptlon RaaatStata 

7 Rasarvad 

6 Raaarvad 

5 Rasarvad 

4 Logical Function Select [1] 0 

3 Logical Function Select [0] 0 

2 Data Rotate Count [2] 0 

1 Data Rotate Count [1] 0 

0 Data Rotate Count [0] 0 

This register contains two fields that are used with Write Modaa 0 and 3. 

Bh Daacriptlon 



7:5 Reserved 

4:3 Logical Function Select [1 :0]: 



This two-bit field: 

• is used for Write Mode 0 only (Graphics Controller Register GR5{2:0] is 
000). 

• selects the logical function operation that takes place t>etween the data in 
the CPU data latches and the data from the CPU or Set/Reset Logic. The 
result of the functional operation is wrttten into display memory. 



The logical function operations are summarized in the following table: 



GR3 


Logical Furwtion Operation 


W 


m 


0 


0 


Non«: Thm daa w\ M latctm art tgnorvd. 


0 


1 


Oats r tatc^as ■ logcaty ANDvd wr 


di data trem CPU or Sat/Aaaat Log^ 


1 


0 


Data ffi latMt a to^ctfy OR«d wrti 


h daiB tram CPU or Sat/Raaat Logic 


1 


1 


Data t\ uteres a togcatty XOAeo wi 


m data trom CPU or Set/neset Logic 



2 0 Data Rotate Count [2:0]: 

This field allows data from the CPU bus to be rotated up to seven bit positions 
pnor to being altered by the Set/Reset logic. 
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GR4: Raad Map Plana Select Register 




I/O Port Address: 3CF 




Index: 4 






Bft 


DMCiiption 


Reset State 


7 


Reserved 




6 


Reserved 




5 


Reserved 




4 


Reserved 




3 


Reserved 




2 


Reserved 




1 


Display Memory Data Plane Select [1] 


0 


0 


Display Memory Data Plane Select [0] 


0 



This register is used to select a display memory data piane for Read Mode 0. (For an over- 
view ot tr>e Write Modes, refer to the description in QR5.) 



Bit 



Description 



7:2 



Reserved 



1:0 



Display Memory Data Plane Select [1:0]: 
This field: 

• is used only when Read Mode 0 is selected (Graphics Controller Register 
GR5{31 = 1). 

• specifies the display memory data plane selected for a read by Read Mode 
0. as shown in the fotlowrng table: 



GR4 


Display Memory Data Plane Selected 
for Read by Read Mode 0 


[1] 


[01 


0 


0 


DopUy Memoiy Data Plana 0 


0 


1 


DiapUy Mamory Data Plana 1 


1 


0 


DisMy Memory Data Plane 2 


1 


1 1 DisoUy Memory Data Ptene 3 
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6.5.7 GR5: Mocte Register 

1/0 Port Address: 3CF 
Index: 5 

Bit Description 
7 Reserved 

6 256-Color Mode 

5 Videb Data Shift Register Mode 

4 Odd/Even Addressing Mode 

3 Read Mode 
2 Wrtte Mode [2] 
1 Wrtte Mode [1] 
0 Wrtte Mode [0] 

This register specifies the Wrtte Mode ar^d Read Mode, in addttion, It oorttrots the configura- 
tion of the video data shift registers. 

Bit D— cftptlon ..^^ 

7 Reserved 

6 256-Color Mode: 
When this bit 

• = 1 . video data shift registers are configured for 256-cotor video modes, and 
Graphics Controller Register GR5{S] is igr)ored. 

• s 0. video data shift registers are configured for 16-» 4-. or 2-color video 
modes. - 

5 Video Data Shift Register Mode: 

When this bit: 

• s 0, video data shift registers are configured for EGA compatibility. 

• = V video data shift registers are configured for CGA compatibility, which is 
used for video, modes 4 and 5. 

4 Odd/Even Addressing Mode: 

• When this brt is 1 . the CL-G07542 is configured for odd/even addressing. 

• This bit st>ould always be programmed to the opposite value as Sequencer 
Register SR4[2]. 

Continued on next page. 



Reset State 

0 
0 
0 
0 
0 
0 
0 
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63.7 GR5: Mode Rtgistar (oont) 

Bit Description ■ " 

3 Read Mode: 

This bit specifies whether the CL*GD7542 Is in Read Mode 0 or Read Mode 1 . 



GR5 

[31 


Read Mode 


CPU Read Scum 


0 


Read Mo 


deO 


CPU reads di 


te dvecdy fram dtoptay memory 


1 


Read Mo 


del 


CPU readi di 


[ta that reeuKs from the ooior«cofnpafe loe>c of QR2 



Read Mode (h 

• During Read Mode 0. the CPU reads data directly from display memory. 

• Read Mode 0 returns eight adfaoent bits of the display memory data plane 
specified in GR4(1:0]. 

• Read Mode 0 does not use the coior-compare logic of register Graphics 
Controller Register GR2. 

• A Read Mode 0 operation can be forced wtth an I/O read of CRT Controller 
Register CR22. the Graphics Controller Data Latches Readt>ack Register. 

Read Model: 

• During Read Mode 1 . the CPU reads data that results from tt>e color«com- 
pare logic of Graphics Controller Register GR2. 

• Read Mode 1 allows eight adjacent pixels ( 1 6^or nxxles) to be compared 
to a specified color value in a single operation. Each of the eight bits re- 
turned to the CPU indicates the result of a comparison between the four bits 
of the Color Compare (Graphics Controller Register GR2[3:0]) and the bits 
from the four display memory planes. 

• When the four bits of the Color Compare operation match the four bits from 
the display memory data planes, a 1 is returned for the corresponding bit 
position. 

• When any bits in the Color Don't Care Plane (Graphics Controller Register 
GR7[3:0]) are zeroes, the value in the con^esponding display memory data 
plane is forced to match the values of the other data planes, becoming a 
"don't care" in the process. 

Continued on next page. 
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6^.7 GR5: Mode Register (oont) 

BK D eecripMon 

2:0 Write Mode [2:0]: 

These bits specify rf the CL-G07542 is in Write or Extended Write Mode. 
• When Extension Register GRB(2)=0. QR5(2] is forced to 0. 



GR5 


Write Mode Selected 


[2] 


11] 


[0] 


0 


0 


0 


GRB(2]»0 
GR5t2]«0 


Write ModtO 


0 


0 


1 


Wrtto Model 


0 


1 


0 


WrtteMode2 


0 


1 


1 


Write Modes 


1 


0 


0 


Etfended Write Mode 4 


1 


0 


1 


Extended Write Mode 5 


1 


1 


0 


Reeen^ed 


1 


1 


1 


Reeen^ed 



Wrtte Mode 0: 

• Each of the four display memory data planes ts written with the CPU data 
rotated by the number of counts In Graphics Controller Register GR3[2:0]. 

• When a bit in Graphics Controller Register GR1[3:0] is 1 : 

— the corresponding display memory data plarw is written with the 
contents of the oon'esponding bit in GR0[3:0]. 

— under the control of GR3(4:3]. the contents of CPU data latches may be 
logically combined with data from the set/reset logic. 

• Bit planes are enabled with Sequencer Register SR2(3:0]. 

• Bit positions are enabled with Graphics Controller Register GR8. 

Write Model: 

• Each of the four display memory data planes is written with data in CPU 
data latches, loaded from display memory by a previous read. 

• Wrtte Mode 1 ignores Graphics Controller Register GR8. 

Write Mode 2: 

• Display memory data planes [3:0] are written with CPU data bit values [3:0]. 

• Bit planes are enabled with Sequencer Register SR2[3:0). 

• Bit positions are enabled with Graphics Controller Register GR8. 

• Wnte Mode 2 ignores the data rotator, set/reset, and function-select fields. 

Write Mode 3: 

• Display memor/ plane data comes from con-esponding t>its of GR0[3:0]. 

• The bii-position-enable field is formed with the logical AND of Graphics 
Controller Register GR8 and the rotated CPU data. 

* Wnte Mode 3 ignore.^ the set/res et and function-select fields. 

Continuea on next p3ge. 
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6^.7 QR5: Modft Rtgister room.; 
Btt DMcription 



2:0(cont) 



Ext«nd«d Write Mod« 4: 



• The contents of GRir7:0] are wrttten into up to eight adjacent pixels. 

• The CPU data tHts are used to control whether a pixel is written. 
^ When a CPU data bit Is a 1. the corresporxling pixel is written. 

— When a CPU data btt is a 0, the corresponding pixel is not changed. 

• This mode can be used for 256-color text expansion for which the back- 
ground is to be presen/ed. 

• This mode can also be used for 64K-color text expansion for wtvch the 
background is to be present. 

Extended Write Mode 5: 

• The contents of either GR1[7:0] or GR0[7:0] are written into each of eight 
adjacent pixels. 

• For each of the eight pixels, the choice between GR1 and GRO is made ac- 
cording to the value of the corresporxjing t)lt of the CPU data, summarized 
in the following table. 



CPU Data 


GR0/GR1 


Note 


0 


GRO 


Backgreuid 


1 


QRI 





This mode is intended for 256-color text ej^nsion. for which both the fore- 
ground and background are to be written. 

This mode can also be used for 64K-cok)r text expansion for which both the 
foreground and background are to be written. 
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6.5.S GR6: MisMllaMout Register 

i/0 Port Address: 3CF 
Index: 6 



Bit 


Description 


Reset State 


7 


Reserved 




6 


Reserved 




5 


Reserved 




4 


Reserved 




3 


Display Memory Map [1] 


0 


2 


Display Memory Map [0] 


0 


1 


Chain Odd Maps to Even 


0 


0 


Graphics Mode 


0 



This register contains miscellaneous control bets. 
Bit Description 

7:4 Reserved 

3:2 Display Memory Map [1 :0]: 

This field specifies the beginning address and size of the display memory in 
the CPU host address space. This field is summarized In the following table: 



GR6 


Display 
Msmo^ 
KAapPUna 


Display Memory 
Addrsssln 
CPU Host 

Addrsss Space 


Dtsplsy 
Msmo^ 

Ste 
(Kbytse) 


Affected 
Mods<s) 


[31 


m 


0 


0 


0 


A000:0toBFFF:P 


126 


Extanded 


0 


1 


1 


AOOaOto AfFF:F 


64 


EGA/VGA 


^ 


0 


2 


BOOaOtoBFFF:F 


32 


Hefculas 


1 


1 


3 


8800:0 to BFFF:F 


32 


CGA 



1 Chsin Odd Maps to Even: 

• When this bit is 1 . CPU Address Bit[0] is replaced with a higher-order ad- 
dress bit. This replacement causes the even host addresses to access 
Planes 0 and 2. and the odd host addresses to access Planes 1 and 3. 

• This mode is useful tor MOA emulation. 

0 Graphics IMode: 

When this bit: 

• = 0. the CL-GD7542 tunaions in text (alphanumeric) modes. 

• = 1 . the CL-GD7S42 functions in graphics (all-points-addressable) modes. 
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6.5.9 GR7: Color Oon't-Caro Piano Register 

I/O Port Address: 3CF 
Index: 7 



Bft Doocription Rooot State 

7 Reserved 

6 Reserved 

5 Reserved 

4 Reserved 

3 Color Don't-care Plar^e [3] 0 

2 Color Oon't-Care Plar^e [2] 0 

1 Color Don't*Care Ptarie [ 1 j 0 

0 Color Oonl-Care Plar^e [0] 0 

This register is used with Graphics Controller Register QR2 for Read Mode 1 accesses. (For 
an overview of the Read Modes, refer to the description of Graphics Controller Register 

GR5.) 

Bit Description 



7:4 Reserved 



3:0 Color Don't-Care Plane [3:0]: 

These four bits are used to control color compare logic for the four Color 
Don't-Care Planes. If a bit: 

• = 1 . the corresponding plane is involved in color compares. 

• s 0. the corresponding plane is not involved in color compares. 
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6.S.10 GR8: DIspliy Mtmory Bit Mask Register 

I/O Port Address: 3CF 
Index: 8 



Bit [)eseription Reset Stcte 

7 Display Memory Bit Write Enable [7] 0 

6 Display Memory Bft Write Enable [6] 0 

5 Display Memory Bit Write Enable [5] 0 

4 Display Memory Bit Write Enable [4] 0 

3 Display Memory Bit Write Enable [3] 0 

2 Display Memory Bit Write Enable [2] 0 

1 Display Memory Bit Write Enable [1] 0 

0 Display Memory Bit Write Enable [0] 0 



This register is used to control writing to display memory on a bit basis in Write Modes 0. 2, 

and 3. 

Bit Daecriptlon 

7:0 Display Memory Bit Write Enable [7:0]: 

Each bit in this register controls whether the corresponding bit in display mem- 
ory is written in Write Modes 0. 2. or 3. When a blt* 

• s 1 . the con^esponding brt in display memory is written. 

• = 0. the corresponding bit in display memory is not written. 
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6.6.1 ARX: Attribut* Controllar IndM Rtgistar 

1/0 Port Address: 300 (Write) 301 (Read) 
Index: (n/a) 



BK 


DMcription 


Reeet State 


7 


Reserved 




6 


Reserved 




5 


Video Enable 


0 


4 


Attribute Controller Index [4] 


0 


3 


Attribute Controtier Index [3] 


0 


2 


Attribute Controller Index [2] 


0 


1 


Attribute Controller Index [1] 


0 


0 


Attribute Controller Index [0] 


0 



This register is used to specify the register in the Attribute Controller block that ts accessed 
with the next t/0 write to SCO or I/O read to 3C1 . 

For the Attribute Controller block, both the index and data registers are at the same port 
addresses, unlike other blocks, for which index and data registers are at different port 
addresses. 

Alternate writes to ARX toggle between index and data. The CRT Controller Register CR24 
provides access to the Attribute Controller Toggle, which reads or writes either a data value 
or an index value. 



Bit Description 



7:6 


Reserved 


5 


Video Enable: 




When this bit: 




• ss 0. the screen displays the color indicated by AR11 . 




• = 1 . the screen displays normal video. 


4:0 


Attribute Controller index [4:0]: 

This field is the index to the Attribute Controller data registers. The CRT Con- 
troller Register CR24 provides access to the cun'ent Attribute Controller index 
value. 
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6.6^ ARO to ARF: Attributo Controller Palatte Raglstors 

1/0 Port Address: 3C0 (Wrfte) 301 (Read) 
Index: 0:F 

Bit OMcription 

7 Reserved 
6 Reserved 

5 Secondary Red 

4 Secondary Green / Intensity 

3 Secondary Blue / Monochrome 

2 Red 
1 Green 
0 Blue 

These bits act as pointers to palette entries. 

Bit Description 

7:6 Reserved 

5:0 Palette Entries: 

In l6<olor text and graphics modes, the digital attribute controller palette 
entries in this register are chosen by the four bits of pixel data, and they point 
to palette memory entries. 

• The palette memory entries are normally programmed, and so the DAC out- 
puts reflect these values. 

• As a result ttie palene memor/ is programmed to simulate starxjard EGA 

colors. 



Reset State 



0 
0 
0 
0 
0 
0 
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6.6.3 AR10: Attribute Controlltr Mode Register 

I/O Port Address: SCO (Write) XI (Read) 



Index: 10 

Bit Description HmMi State 

7 AR14 VkJeo Source Enable 0 

6 Pixel Double-Clock Select 0 

5 Pixel Panning Compatibility 0 

4 Reserved 

3 Character Blink Enable 0 

2 Line Graphics Enable 0 

1 Oisptay Type 0 

0 Graphics Mode 0 



This register contains some miscellaneous control bits for the Attribute Controller. 

Bit D— cription 

7 AR14 Video Source Enable: 

• When an 6-. 16-. or 24-bit pixel mode is chosen, this bit is ignored. 

• When this bit: 

— s 1. AR14[1:0] are used as the source for the Color Lookup Table 
address bits [5:4], which allows rapid selection of four 1 6-color palettes. 

— s 0. palette registers ARC to ARF[5:4] are used as the source for the 
Color Lookup Table address bits [5:4]. 

6 Pixel Double-Clock Select: 

• When this bit is 0. pixels are docked on every cycle. 

• When this bit is 1 . pixels are docked.on every other dock cycle. Also: 
~ Registers ARO to ARF are bypassed. 

« This bit setting is used with Mode 13. 

— The CL-GD7542 sequencer logic operates at twice the pixel dock rate. 

5 Pixel Panning Compatibility: 

When this bit: 

• = 0. the two pans of a split screen pan together. 

• = 1 . a line compare match tn the CRTC forces the output of the AR13 Pixel 
Panning Register to a 0 until the next VSYNC occurs. This action allows the 
panning of Screen A without Screen B. 

4 Resented 

3 Character Blink Enable: 

When this bit: 

• =0. character blinking is disabled 

• = 1 . character blinking is enabled at the frequency rate of vertical refresh, 
divided by 32. 
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6.6.3 AR10: Attribute Controlltr Mode Register (cont) 
Bit Deecription • ' 

2 Line Qraphice Enable: 

When this brt: 

• s 0. bit 9 of a 9*brt-wtde character oeit is the same as the background. 

• s 1 , bit 9 of a 9-b(t*wide character cell is made the same vaJue as btt 8. This 
vaJue is used for those character sets ttiat have spedal characters associ- 
ated with line graphics, for characters codes in the range CO through DP. 

1 Display Type: 

This bit is used only if the CL-G07542 is in alphanumeric modes When this bit: 

• s 0, the Attribute Byte contents are treated as odor attributes. 

• s 1 . the Attribute Byte contents are treated as MDA^compatlble attributes. 



The following table shows examples of monochrome attributes. 



BK Definitions for Attribute Byte 


Hex 
Code 

or 

Attribute 
Byte 


Monochrome 
Attribute 
Byte 


Blink 
Bit 

m 


Background 
BfU 


Inters 
sity 
Bit 
t31 


Foreground 
Bits 


16) 


[5] 


[4] 


m 


HI 


m 


0 


0 


0 


0 


0 








07h 




0 


0 


0 


0 


1 


1 


1 




OFh 


imanM 


0 


0 


0 


0 


0 


0 


0 




01 h 




0 


0 


0 


0 


1 


0 


0 




09t> 


Undfling Intense 


0 


1 


1 


1 


0 


0 


0 


0 


70h 


Rewnw 


1 


1 


1 1 


0 


0 


0 


0 


FOh 


Bknlong Revme 



0 Graphics Mode: 

When this bit: 

• = 0, the Attribute Controller functions in text (alphanumehc) modes. 

• = 1 . the Anhbuie Contrdter functions in graphics (all-points-addressable) 
modes. 
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6.6.4 AR11: Overscan (Border) Color Register 



I/O Port Address: 3C0 (Write) 301 (Read) 



Index: 11 



Bit Description 

7 Reserved 

6 Reserved 

5 (Border Color Bit) Secondary Red 

4 (Border Color Bit) Secondary Green 

3 (Border Color Bit) Secondary Blue 

2 (Border Color Bit) Red 

1 (Border Color Bit) Green 

0 (Border Color Bit) Blue 



Reset State 



0 
0 
0 
0 
0 
0 



This register points to the entry in tt>e Color Lookup Table that defines the Border Color 

• As shown in Figure 6-1 at CRT Controller Register CRO, the border is defined as that por- 
tion of the raster between blanking and active video, on all four skjes of the screen. 

• Typically, the Color Lookup Table entries are programmed, and so the color defined by the 
bits above is the color that results. 



Bit Description 

7:6 Reserved 



5:0 



Border Color Bits [5:0]: 

Depending on if the CGA or EGA mode is in use. either four of these bits (for 
CGA) or six of these bfts (tor EGA) are used to select the Color Lookup Table 
entry for the Border Color in CGA and EGA Modes. 
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6.6.5 AR12: Color Piano Enoblo Rogiator 

1/0 Port Address: 300 (Wrtte) 301 (Read) 
Index: 12 



Bit Oeacription Roaot State 

7 Reserved 

6 Reserved 

5 Video Status Mux [1] 0 

4 Video Status Mux [0] 0 

3 Color Plane Enable [3] 0 

2 Color Plane Enable [2] 0 

1 Plane Enable [1] 0 

0 Color Plane Enable [0] 0 



Tbls register contains: 

• a field that chooses the inputs tor diagnostic bits in STATI5:4]. 

• a field that enables the four color planes in the Attribute Comroller Palette Registers. 



Bit Description 
7:6 Reserved 

Video Status Mux [1:0]: 

This field chooses the inputs for the diagnostic status bits in STATI5:4] as indi- 
cated in the following table: 



AR12 


STAT 


[5] 


[4] 


[5] 


[4J 


0 


0 


FPI2) Red 


FP(0) Blue 


0 


1 


FP(3) Secondary au« 


FPI1) Green 




0 


FPfS) Saccndary Red 


FPf4) Secondary Green 


^ 1 1 




FP(6) 



Contmuea on next page 
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6.6^ AR12: Color Plane Enabit Register (cont) 

Bit Deecriptlon 

3:0 Color Plane Enat>le [3:0]: 

This field oontrots which display memory data plane will send data to a corre- 
sponding attribute controller color palette register, as shown in the followtng 
table: 



AR12Blt/ 
State 


Display Memory 
Data Plane 


Result 


AR12(3] « 0 


Plants 


Ptane3dtebled. 


AR12(3] m 1 


Plarw 3 Ma MiecKad for Color PaMa Regiatar 3. 


AR12[2].0 


Ptar>a2 


Ptana2dttabled 


AR12(2]-1 


Ptana 2 Ott taiactad for Coior Palatta Ragistar 2. 


AR12(1].0 


Ptarwi 


Ptarwi dtaaOM. 


AR12(1)«1 


Plana 1 data saiaoad for Color Palatta Ragtstari. 


AR12(0)-0 


PUmO 


PianaOtebM. 


AR12(0)- 1 


Plana 0 Oata Mlactad for Color PalaQa RagKtar 0. 
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6.6.6 AR13: Plx«l Panning Register 

t/0 Port Address: SCO (Write) 3C1 (Read) 
Index: 13 



Bit Description RM«t State 

7 Reserved 

6 Reserved 

5 Reserved 

4 Reserved 

3 Pixel Panning [3] 0 

2 Pixel Panning [2] 0 

1 Pixel Panning (1 1 0 

0 Pixel Panning [0] 0 



This register 

• specifies the number of pixels the display data are shifted to the left 

• functions tx)th in the graphics (ali-points-addressable) and text (alphanumeric) modes. 



Bit 



Description 



7:4 



Reserved 

Pixel Panning [3:0]: 

This field controls fir>e panning on a pixet-by-pixel basis by specifying the num- 
ber of pixels the display data are shifted to the left. The values programmed 
into AR13{3:0] are interpreted as indicated in the following tat}le: 



! AR13 

1 


Hex 
Code 


Shm for 
9-6it 
Cttaracters 


Shin for 
Mit 
Ctiaracters 


sum for 

lMode13 


1 [3] 


[2] 


tu 


[0] 


0 


0 


0 


0 


Oh 


1 MM 


(none) 


(none) 


0 


0 


0 


1 


1h 


2b«ii«fi 


iMiefi 




i ° 


0 


1 


0 


2h 


3tMtsM 


2b(tsM 


1 bttleft 


! 0 


0 


1 


1 


3h 


4bitstoft 


3 bftt left 




' ,0 


1 


0 


0 


4h 1 StMSM 


4 bits toft 


2b(&left 


I 0 1 1 1 0 


1 


5h i etxtsieti 


5 bits left 




1 0 


1 i • 1 0 


6h I Tbrtstoh 


6 bits left 


3biisi6ft 


0 


1 


^ 1 ^ 


7h 1 Btxtsleft 


7bitsleft 




1000 10 nn 


8h . Fh j no sftifl 


1 bftn^t 





^«es.ln«ortn.oon 
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6.6.7 AR1 4: Color Select Register 

I/O Port Address: 3C0 (Write) 3C1 (Read) 
Index: 14 



Btt Description fiM«t State 

7 Reserved 

6 Reserved 

5 Reserved 

4 Reserved 

3 Color Bit C (7] 0 

2 Color Bit C [6] 0 

1 ColorBttC[5] 0 

0 Color Bit C [4] 0 



This register contains two fields that are involved in the selection of addresses into the Color 
Lookup Table. 



Bit 


Description 


7:4 


Reserved 


3:2 


Color Bits C [7:6]: 




• In 16-, and 24-blt pixel modes, these bits are Ignored. 




• These two bits are concatenated with the six bits from the Attribute Control- 




ler Palette Registers ARO to ARF to form the address into the Color Lookup 




Table and to dhve flat-panel interface pins PPf7:6]. 


1:0 


Color Bite C [5:4]: 




• In 6-, 16-. and 24-bit pixel modes, these bits are ignored. 




• WhenAR10[7]: 




— is 0. these two bits are ignored. 




— is 1 , these two bits replace the conesponding two bits from the AtthtHJte 




Controller Palette Registers ARO to ARF to form the address into the 




Color Lookup Table and to dhve flat-panel interface pins FP[5:4]. 
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6.7.1 SR6: Unlock All Extensions Registers 



1/0 Port Address: 3C5 



Index: 6 



BK Description 

7 Not Used 

6 Not Used 

5 Not Used 

4 Unlock Ail Extension Registers 

3 Not Used 

2 Unlock All Extension Registers 

1 Unlock All Extensk)n Registers 

0 Unlock All Extension Registers 



Reset State 



X 



X 



X 



X 

0 



0 



This register is used to enable or disable access to ail Extension Registers. 



When the value of this field: 

• isxxxIxOlO: 

— The field will be read as 00010010. 

— Extension Registers will be unlocked (enabled) for read/write access. 

• is any other value: 

The field will be read as 00001 111. 

— Extension Registers wilt be disabled for read/wrfte access. 



Description 



7:0 



Unlock All Extensions Registers (Ai 



Value): 
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e.lJl SR7: Extended Sequencer Mode Regieter 



I/O Port Address: 3C5 



Index: 7 



7 Memory Segment Select [3] 

6 Memory Segment Select [2] 

5 Memory Segment Select [ 1 ] 

4 Memory Segment Select [0] 

3 Reserved 



Bit Deeeilption 



Reset State 

0 
0 
0 
0 



2 Select CRTC Character Clock Divider (1] 

1 Select CRTC Character Clock Olvkler (0] 

0 Select High-Resolution Packed-Pixel Mode 



0 
0 
0 



This register has several purposes which are described in the following bit descriptions. 



• When this programmed field value is 0000: 

~ the CL-G07S42 will be configured for standard VGA display memory 
addressing, responding to memory accesses at A»oc:x, or Bxxx:x, or 
both, as specified by GR6[3:2]. 

• When this programmed field value is other than 0000: 

* the CL-GD7S42 will be configured for 1 -Mbyte linear memory 
addressing. 

— the CL-G07542 wilt respond to any memory access for which CPU 
address bit5(23:20] match ttiis Held value. 

• When this programmed freld value is other than 0000 arxt. 

— wr>en there ts a full one Mbyte of display memory installed, 

and the CL-G07542 is configured for extended 2S6-color chaln-4. 
then the 1 -Mbyte address range will have or>e-to-one mapping to the 
one Mbyte of installed display memory. 

— when the CL-GD7542 is configured for unchained. x8, or x16 
addressing, then it will respond to the entire 1 -Mbyte range, but address 
wrapping will take place. 

— GRB[5) is programmed to a 1 . then SR7[4) becomes a don't-care bit. 
and the CL-GD7S42 will respond to a 2-Mbyte address. 



Bit 



Description 



7:4 



Memory Segment Select [3:0]: 



3 



Reserved 



Conttnuea on next page. 
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6.72 SR7: Extended Sequencer Mode Register (oont) 
Bit Description 



2:1 



Select CRTC Character Clock Divider {1:0]: ^ . ^ 

This fiekJ selects how the CRTC Character Clock is divided down, as indicated 
in the foJIowtng table: 



SR7 


CRTC Charaefetr Clock Divider Mode 


m 


[1] 


0 


0 


Nornial opsration 


0 


1 


CRTC Chamctar Clock -I- 2 torie btt/0M data 


1 


0 


CRTC Charactar dock H- 3 for 24 biS/t9dcal data 


1 


1 


16 bft/pixal data at paal rata (oNy) 



CRTC Character Clock + 2 for 16-Bit/Pixel Data: 

When this mode is selected: 

• the DAC and Video Shift Register are docked at the VCLX data byte rate 

• the CRTC is docked with a character dock of 8 pixels (1 6 VCLKs) 
The above docking allows: 

• the CRTC timing value for 640 x 480 modes and 800 x 600 modes with 
16-bit pixels to be programmed in units of an 8-pixel character dock. 

• Offset Register CR13 to be set to: 

— AOh for 640 X 480 mode 

— C8h for 800 x 600 mode 

• The hardware cursor x*position to be set in pixel units. 

• The Cursor Data Invert function to operate on 15-, 16-. or 18-brt RGB data 
presented to the OAC. 

CRTC Character Clock h- 3 for 24-Bit/Pixel Data: 

When this mode is selected: 

• the DAC and Video Shift Register is docked at the VCLK data byte rate 

• the CRTC is docked with a diaracter dock of 8 pixels (24 VCLXs) 
The above docking allows: 

• the CRTC tming value for 640 x 480 modes with 24-bit pixels to be pro- 
grammed in units of an 8-pixel charader dock. 

• Offset Register CR13 Offset Register to be set to FOh. 
The hardware cursor is not supported in this configuration. 



Continued on next page. 
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6.72 SR7: Extended SMjutneer Mode Register fcaont; 

BK DeecripUon " 

2:1 Select CRTC Character Clock Divider [1 :0]: 

(cont) 

16-Blt/Pb(el Data at Pixel Rate: 

When this mode is selected: 

• the sequencer will provide 16-bit data to the palette DAG at the displayed 
pixel rate. This action allows 5-5-5 or 5-6-5 color modes to be selected with 
a 1x VCLX. 

• The data at P\7:0] will be only the low-byte of the pixel data. (The high-byte 
of the pixel data is not available externally.) 

• This mode also provides for 1024 x 768 display modes, with 5-5-5 or 5-6-5 
color, and with VCLK equal to the pixel rate. 

0 Select High-Resolution Packed-Plxei Mode: 

When thisbrtisi: 

• Video shift registers are configured so one character dock equals 8 pixels. 

• True packed-pixel memory addressir^g is enabled. 

• This mode may also be used with 16- and 24-brt pixel modes. (Refer to 

SR7[2:11.) 

• This mode may not be used with video mode 13, which is packed pixel, but 
not high resolution. For video mode 13, set AR10[6} a 1. 

Notes: In true packed-pixel addressing, consecutive pixels are stored at con- 
secutive addresses. 

In contrast with chains addressing, consecutive pixels are stored at 
every fourth address in display memory. 
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6.7.3 SR8: Miscellaneous Control 

I/O Port Address: 3CS 



Index: 8 

Bit Description Access Reset Stale 

7(MSB) Not Used 

6 Reserved 

5 Latch FOES YNC# and FCEVIDEO# R/W 0 

A Reserved 

3 Reserved 

2 Reserved 

1 Reserved 

O(LSB) Reserved 



Bit Description 



7 


Not Used 


6 


Reserved 


5 


Latch FCESYNC« and FCEVIDEO*: 




When this bit is V the values on the FCESYNOt and FCEVIDEO# inputs are 




latched, so that the pins can be used for other functions. 


4:0 


Reserved 
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6.7.4 SR9, SRA: Scratch Pad 0 and 1 Ragistera 

I/O Port Address: 3C5 
Index: 9, A 



Btt 


DMcription 


RasatStat* 


7 


R/W0ata[7] 


0 


6 . 


R/W Data [6] 


0 


5 


R/W Data (5] 


0 


4 


R/W Data [4] 


0 


3 


RAV Data [3] 


0 


2 


RAV Data [2] 


0 


1 


fVW Data (1] 


0 


0 


RAV Data (0] 


0 



These two registers are reserved for me exdustve use of the CL-G07542 BIOS and must 
never be wrttten by any application program. They are listed here only for completeness. 

Bft Description 

7:0 These bits are reserved for the Cirrus Logic, Inc.. BIOS. 
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6.7.5 SRB, SRC, SRD. SRE: VCLKO, 1. 2. 3 Numerator Rapl»t«r« 

I/O Port Address: 3C5 
Index: B, C. D, E 



BH Description Reset State 

7 Reserved 

6 VCLX Numerator (6] 0 

5 VCLX Numerator (5) 0 

4 VCLK Numerator [4] 0 

3 VCLK Numerator [3] 0 

2 VCLK Numerator [2] 0 

1 VCLK Numerator (1) 0 

0 VCLK Numerator (0] 0 



These registers, in conjunction with Extension Registers SR1B to SR1E. are used to deter* 
mine the frequency of video docks VCLKs. (For more information, refer to Appendix A7.) 

BH Description 

7 Reserved 

6^0 VCLK Numerator [6:0]: 

The following table shows VCLK*related default values loaded at system 
reset The default values are determined t>y the expression exp<atr)ed on the 
following page. (For more information on the VCLK denominator and post- 
scalar, refer to Extension Registers SR1B to SR1E.) 



Table 6-2. VCLK Numerator, Denominator, and Post-scalar Values 



i VCLKi end 
Frequency 


VCLK Numerator Values 


OCLK Numerator Values 


! 

! 

VCLKi 


VCLKi 
quency 


Numerator 
Register 
and 

Hex Velue 
in Register 


Value 
Used In 
Equation 
Numerator 


Deoom^ 

nator 
Register 
and Hex 
Value in 
Register 


iza- 

Value Uaed In 
Equation 

Denominator, 
Resulting 
from Post- 
Scalar 


Poat-Scalar 
Value Uaed 

bi Equation 
DenomH 
nator 




MHz 


Regn 
tter 


Hex 


Decimal 
Equivatent 
of Hex 
Value 


Regi- 
ster 


Hex 


Decimal 


Decimal 


j VCLKO 


25 160 


SRB 


66h 


102 


SR18 


3Bh 


29 


1 


i VCLKI j.. 2B.325 


SRC 


5Bh 


91 


SR1C 


2Fh 


23 


1 


VCLK2 


41.165 


SRD 


4Sh 


69 


SR1D 


30h 


24 


0 


VCLK3 


36.082 


SRE 


7En 


ire 


SRlE 


19h 


25 


1 



ConttnueC on next page. 
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6JJ SRB, SRC, SRO, SRE: VCLKO, 1, 2, 3 Numerator Registers (oont) 
Bit Description 



6:0 

(cont) 



VCLK Numerator [6:0]: 

Each Vtdeo Clock frequency is detemiined by the following expression: 



VCLK i (MHz) = 



OSC X NR 
DRx(P*1) 



Where: 

VCLX i = Video Clock i. where I s 0, 1, 2, 3 

OSC s Input Clock, 14.31818 MHz 

Numerator Register = Value of Register SRI [6:0]. where i s B, C, D. E 

Denominator Registers Value of Register SRI I [5:1]. where 1 = B. C. D. E 

Post-scalar s value of Register SR1I [0]. where 1 = B. C. 0, E 

The OR denominator value is determined as follows: 

1 The hex value programmed in the appropriate denominator register is read. 



Upper nibble 



V 

Lower nibble 



Hex number read: 

Upper nibble = Values in XXXY. 

Lower nibble = Values in YYY, plus post-scalar P = YYYP 

2. To extraa a value to be used in the equation, the post-scalar value is 
ignored, which has the eftea of shittng all values in the register to the 

nght. 



Upper value 



Lower value 



Circled area is wnat is actually used in the equation. 

Upper value = Values in XXX. Lower value = Values in YYYY. 

3 The value thai is extracted is converted to decimal and plugged into the 
equation, along with P. the post-scalar value, which is obtained from 
Table 6-2. 
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6.7.6 SRF: ORAM Control Register 



1/0 Port Address: 3C5 
Index: F 

Btt Description Rss^ State 

7 ORAM Bank Select 0 

6 Disable CPU-Wrrte FIFO Fast-Page-Detection Mode 0 

5 CRT nFO Depth Control 0 

4 Display Memory Data Bus Width [1] 0 

3 Display Memory Data Bus Width {Oj 0 

2 DRAM RAS Timing 0 

1 Reserved 0 

0 Mumple-CAS# / Multiple-WE» DRAM Select 1 



This register is used to control the display memory. 

Bit Description 

7 DRAM Bank Select: 

• This b(t is used with SRF[4:3] to specify the display memory data bus width 
according to the number of banks of display memory used. 

• When this bit 

— is 1 . the CL-GD7542 is configured for two banks of display memory 
(four 256KX 16 DRAMS). 

— is 0. the CL-GD7542 is configured tor one t>ank of display memory 
(four 512K X 8 DRAMS, or two 256K x 16 DRAMs). 

6 Disable CPU-Write RFO Fast*Page-Detection Mode: 

• To avoid CPU write buffer under-runs, this bit must be programmed to V 
either wften loading font data for page-mode font access, or when perform- 
ing multiple color-expand writes in 16-btt pixel modes. 

• When this bit: 

— is 1. CPU writes to display memory will take place as random cycles. 
~ is 0. consecutive CPU writes to display memory are executed as Fast- 
page Mode wntes. whenever possible. 

5 CRT RFO Depth Control: 

When this bit is 0 (the default): 

• The CRT write butter depth is set to 8 levels (32 bits/level). 

• This sening is typically used for standard video modes and for extended 1 6- 
color mode* 

When this bit is 1 : 

• The CRT write buffer depth is set to 16 levels (64 bytes). 

• This setting is typically used tor any 16-bit or 24-bit pixel modes and for ex- 
tended 8-bit pixel modes. 

This setting should never be used for any text mode. 

Conunuec on nexr page. 
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6.7.6 SRF: ORAM Control Rtgitter (oont) 
Bit DMcrtption 

4:3 Display Momory Data Bus Width [1 :0]: 

This two-bit field is used with SRFI7] to specify the display memory data bus 
width according to the following table: 



SRF 


Display Memory 


Memory Organlxatlon 


Total 


m 


I4J 


[3] 


Data Bus Width 


Memory 


0 


0 


0 






Reeefved 


0 


0 


1 




Reserved 


Heeen^ 


0 


1 


0 


32 Bit 


Two 256KX 10 DRAMS 


1 MByte 






Four 512K X 6 (symmetric) DRAMs 


2 MBytes 


0 


1 


1 




Reserved 


Reserved 


1 


1 


0 


32 Bit 


Four 256K X 1 6 DRAMs (two bartcs) 


2MBytse 


ni 




Reser^ 


Reeerved 



These bits have one level of buffering. At the end of each horizontal scanline 
refresh interval, when horizontal blanking t>eglns. the state of each of these 
bits is transtenBd to the timing logic. This transfer avoids changing the timing 
logic in mid-scanline. 



2 DRAM RAS Timing: 

This bit indicates the DRAM row-address strobe timing as summarized in the 
following table. 



SRFP] 


Timing for RAS high 


Timing for RAS low 


Note 


0 


3MCLX 


4 MCLK 


Extended RAS (defaut) 




2.5 MCLK 


3.5 MCLK 


Standard RAS 



The default is extended RAS timing, which fits all DRAMs. However, in order 
to achieve optimal pertonmanoe. the tjming selected should match the MCLK. 

Reserved 



Muttiple^AS« / Multiple-WE# DRAM Select: 

• A 0 selects multiple-WE# 256 x 16-bit DRAM support. 

• A 1 selects multtple-CAS# DRAM support, which is the default. 
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6.7.7 SR10: Hardware Cursor and Hardware Icon Coarse Horizontal Position 

1/0 Port Address: 305 

Index: 10, 30. 50, 7a 90. BO. Oa FO 

Btt Description ^« 

7 HW Cursor and H W Icon Coarse Horizontal Position (1 0] 



6 HW Cursor and HW Icon Coarse Horizontal Posttton [9] 0 

5 HW Cursor and HW Icon Coarse Horizontal Position [8] 0 

4 HW Cursor and HW Icon Coarse Horizontal Position [7] 0 

3 HW Cursor and HW Icon Coarse Horizontal Position [61 0 

2 HW Cursor and HW icon Coarse HorizontaJ Position [SJ 0 

1 HW Cursor and HW Icon Coarse Horizontal Position [4] 0 

0 HW Cursor and HW Icon Coarse Horizontal Position [3] 0 



This register, and bits SRXr7:5] of the index that is used to access it, is used to define in char- 
acter docks the coarse horizontal (X) pixel offset of the graphics hartiware cursor and icon. 
For more information on the hardware cursor and icon, refer to Appendices A2 and A3. 

For all 8-&it text modes and non-expanded graphics modes and text modes which do not 
require the fourth expansion bit. the entire 12-bit cursor or icon horizontal position can be 
wntten in a single 16-bit 1/0 write as follows: 

• The expansion bits in SR2A[6] and SR2E[0]. which are cleared to 0, are ignored. 

• The offset must be placed in AX[15:5]. 

• AX[4:0) must be 10000. 

• DX must be 3C4h. 

When 10. 30. 50.., FO is wntten to 3C4 without writing to 3C5 (a byte write), then a read of 
3C4 will return the previously stored three bits of the cursor or icon position. 

Note: Changes programmed in SR10 do not take effect until SR11 has been wrftten. 

Bit Description 

7:0 Cursor and Icon Horizontal Position [10:3]: 

SR12[3] selects whether the value in this register refers to the hardware cur- 
sor or the hardware icon. 



Cursor 12-brt Horuontal Position 

• When SR12[3) = 0. the hardware cursor is selected. 

• SRl0r7:0] are the upper 8 coarse-position bits. 

• SRX[7:5) are the lower 3 ^ine-position bits, defined in dot clocks. 

• SR2E[0] extends the cursor fine position by one msb for honzontally ex- 
panded graphics modes. This extra bit is valid only with a 10-dot character 
clock. 

• The hardware cursor is not available in text modes and mode 13. 

Conmuea on next page. ConfiUcnoiii 
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6.7.7 SR10: Hardware Cursor and Hardware Icon Coarse Horizontal Position (cont.) 

Bit DsscripMon 

7:0(cont) Cursor and Icon Horizontal Position [10:3]: 

loon 12*blt Horizontal Position 

• When SRI 2(3] s 1 . the hardware icon is selected. 

• SR1 0r7:0] form the upper-eight bits of the 1 1 -M icon horizontai offset. 

• SRXr7:5] form the tower-three bits of the 11 *M icon horizontal offset. 

• SR2A[6] is the fourth bit of a dot-dock-tevel delay in expanded-graphics 
modes and in text modes with 9-dot or 10-dot fonts. 

• The icon Is supported in all modes, except intertaced, 24 bpp with 3X dock, 
and 1 6 bpp with 2X dock. (The latter does not aupport horizontal doubling.) 

To program the horizontal position of the hardware icon: 

• Place the icon hot point (top left) at pixel n (with 0 as the first pixel). 

• Program the coarse position as: Integer [(n (k-1 )) <*- k]. 
(k = the number of dots in a character dock.) 

• Program the fine position as: Remainder [(n + (k-1)) * k]. 
For example, to place the icon: 

• at pixel 10. which is 1 1 pixels from the left (n s 10) 

• with an 8-dot character dock, as in graphics mode 12 (k s 6) 
Program: 

• the coarse position as = Integer [(10 + (8 • 1)) ♦ 8J s Integer (17 8) = 2h 

• the fine position as = Remainder (17 * 8] = 1h 

An example of programming for an 8-dot character dock is given in the table 
bek)w. 



Pixel Position 


Position Programmed 


Coarse. 


Fme 


0 1 0 


7 


-1 




0 


2 i ' 


1 


, I \ I 


2 




3 


t 5 1 1 


4 


6 1 


5 


7 i 31 


6 


8 j 


7 


1 


0 


10 1 2 - 1 1 



There are only three cases of character dock width. 

• 1 0 dots - used for text and graphics expansion on 800 x 600 LCD 

» 9 dots - used for text on 800 x 600 LCDs, when 720 dots are displayed 

' 8 dots - used in all other cases 



CirruN ConfiiJcntiiil 
Bu)(ine^% Information 



CL 28636 



CL-GD7542.(Nonjic) Technical Reference Manual 



EXTENSION REGISTERS 



6.7.8 SR11: Hardware Cursor and Hardware Icon Coarse Vertical Position 

I/O Port Address: 305 

Index: 11. 31, 51. 71, 91, B1. D1, F1 



Bit Description Reset State 

7 HW Cursor and HW Icon Coarse Vertical Position {10] o 

6 HW Cursor and HW Icon Coarse Vertical Position (9] o 

5 HW Cursor and HW Icon Coarse Vertical Position (8) o 

4 HW Cursor and HW Icon Coarse Vertical Position n o 

3 HW Cursor and HW Icon Coarse Vertical Position 16] o 

2 HW Cursor and HW Icon Coarse Vertical Position [5] o 

1 HW Cursor and HW Icon Coarse Vertical Position [4] o 

0 HW Cursor and HW Icon Coarse Vertical Position [3] 0 



This register, and bits SRXf7:5] of the index that Is used to access it is used to define in 
scanlines the coarse vertical (Y) scanline offset of the graphics hardware cursor and icon. For 
more information on the hardware cursor and icon, refer to Appendices A2 and A3. 

The entire 11 -bit cursor or icon vertical position can be written in a single 16-bit I/O write as 

follows: 

• The offset must be placed in AX(1 5:5]. 

• AX[4:0) must be 10001. 

• DX must be 03C4. 

When 10. 30. 50...F1 is written to 3C4 without writing to 305 (a byte write), then a read of 
3C4 will return the previously stored three bits of the cursor or icon position. 

Bit Description 

7:0 Cursor and Icon Vertical Position (10:3]: 

SR12[3] selects whether the value in this register refers to the hardware cur- 
sor or the hardware icon. 

Cursor and Icon 1 1 -bit Vertical Position 

• When SRI 2(3J: 

— is 0. the hardware cursor is selected. 

— is 1 . the hardware icon is selected. 

• SR1 1 [7:0] are the upper 8 coarse-position bits. 

• SRXf7:5] are the lower 3 fine-position bits, defined in scanline? 



Cirrus Confidential 
Business Information 

CL 28637 



■^upust 26. 2994 
Re\ 1 : 



PrcbminaA Data Book 



213 



EXTENSION REGISTERS 



CL-G07542 (Nordic) Technical Reference Manual 



6.7.9 SRI 2: Video Data Path Control Register 

I/O Port Address: 3C5 
Index: 12 



Bit Description Reset State 

7 Overscan Color Protect 0 

6 Th-State All Display Memory Pins 0 

5 VCLK = VCO * 4 0 

4 MCLK = MVC0*2 0 

3 Hardware Icon and Hardware Cursor Position Modification 0 

2 Cursor Pixel Size Select 0 

1 CPU Access to DAC Extended Colors 0 

0 Graphics Hardware Cursor Enable 0 



This register is used to enable or disable 4-btt packed-pixel addressing on the CL-GD7542. 

Bit Description 

7 Overscan Color Protect: 

When this bit: 

* is 1. the overscan color comes from the hidden DAC register (the 16-cell 
RAMDAC RAM extension.) As a result the border color is locked to a value 
dictated by the enviromental requirements, and it cannot be changed by the 
application. 

• is 0. the overscan color comes from AR11[5:0]. 

6 Tri-State All Display Memory Pins: 

* When this bit is 0, all display memory pins operate normally. 

* When this bit is 1 . all display memory pins are forced to a th-stated high- 
Impedance off state. The display memory pins can then be multiplexed for 
use with another graphics controller. 

5 VCLK = VCO * 4: 

When this bit is 1 . the video clock (VCLX) signal is dehved from the voltage- 
controlled oscillator (VCO) frequerKy divided by tour. 

• This bit must be used to get VCLK frequencies of 20MHz or less. For ex- 
ample, to get 20 MHz: 

— Program VCO for 80 MHz. 

— Set SRI 2(5) = 1. which divides the VCO signal by four. 

— As a result. VCLK = 20 MHz. 

• This bit is useful in 5V Core-VDD systems where at !ow frequencies, the 
VCO frequency range is not good enough. (Note that SR1B through 
SR1E[0] is VCLK divided by two). While the VCO is within its operating 

range, as appropriate for the desired VCLK frequency, divide by 2 or by 4. 

Conttnuea on next page. 
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6.7.9 SRI 2: Video Data Path Control Register (cont) 
Bit Description 



MCLKsMCLK*h2: 
When this bit: 

• is 1 . the memory dock (MCLK) signal is denved by dividing by two the ong- 
inai memory dock signal (which is the MVCO. the memory voltage-con- 
trolted osdltator). 



MCLK (Memory Clock) 




MCLK 








IS 0, the memory clock is net dh/kjed by 2. In this ease, the dock that is used 
as the memory dock is the same frequency as the MVCO. 


MCLK (Memory Clock) 




MCLK 





• This brt may is used to get MCLK frequendes outside the memory VCO fre- 
quency range for a given Core VDD value and frequency. 

Hardware Icon and Hardware Cursor Position Modifleatlon: 

This bit selects whether the CPU can modify the position (both hohzontal and 
vertical) of either the hardware icon or the hardware cursor. The same regis* 
ters are used to modify both hardware icon and hardware cursor position. 

• When this bit is 0. the CPU can modify the hardware cursor position. 

• When this bit is 1 . the CPU can modify the hardware icon positk^n. 

• This bit does not affect SR2A{6] or SR2E[0]. which are always accessible 
by the CPU. 

Cursor Pixel Size Select: 

• When this bit is 0. the 32 X 32 pixel hardware cursor is selected. 

• When this bit is 1 , the 64 x 64 pixel hardware cursor is selected. 

CPU Access to DAC Extended Colors: 

• When this bit is 0. the CPU accesses the 'standard VGA 256 x 18 Color 
Lookup Table. 

• When this bit is 1 . the CPU accesses the DAC extended colors, v^ hich are 
16 additional 18-bit wide RAMDAC RAM locations. 

— Some locations have a specific purpose, such as hardware cursor 
colors (2 locations), hardware icon colors (4 locations), and border color 
(1 location). 

* Other locations are not used, or can be used as scratch registers by the 
BIOS and drivers. 



Continued on next page. 
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6.7.9 SRI 2: Video Data Path Control Regiater (cont) 
BH Description 



1 (cont) CPU Aceeaa to DAC Extended Colore (cent): 

The address map tor the DAC extended colors is given in the following table: 



I/O 
Address 


Physical RAM 
Location 


Function 


XOh 


256 


Hardware cursor back^^round color 


XFh 


257 


Hardware cursor foregrour>d color 


X2h 


258 


Fix color of overscan (the border) 


X3h 


259 


Hardware icon cotor «0. 
fThis function is not used, if in 3 colors 4* trans- 
parent mode.) 


X4h 


260 


Hardware icon color #1 


X5h 


261 


Hardware icon color #2 


X6h 


262 


Hardware icon color «3 


XD, X6 


269. 270 


Used by Video BIOS 



Graphics Hardware Cursor Enable: 

When this bit is 1 . the graphics hardware cursor is enabled. 
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6.7.10 SR13: Graphics Cursor Pattern Address Offset Register 

I/O Port Address: 3C5 
Index: 13 



Bit 


Description 


Reset State 


7 


Not Used 




6 


Not Used 




5 


Reserved 




4 


Cursor Pattern Select [4] 


0 


3 


Cursor Pattern Select [3] 


0 


2 


Cursor Pattern Select [2] 


0 


1 


Cursor Pattern Select [1) / Resen/ed 


0 


0 


Cursor Pattern Select (oj / Reserved 


0 



This register is used to select 

• one of 32 possible cursor patterns for the 32 x 32 cursor 

• one of 8 possible cursor patterns tor the 64 x 64 cursor 

For a complete programming guide for the graphics hardware cursor, refer to Appendix A2. 



Bit Description 



7:6 


Not Used 


5 


Reserved 


4:0 


Cursor Psttern Select (32 x 32 Cursor): 




When SRI 2(2] is 0: 




• This 5-bit field can select 1 of 32 cursor patterns for the 32 x 32 cursor. 




• The panems are stored in 8 Kbytes of the top 32 Kbytes of display memory. 


4:2 


Cursor Pattern Select (64 x 64 Cursor): 




When SRI 2(2) is 1: 




• This 3-bit field can select ^ of 8 cursor patterns for the 64 x 64 cursor. 




* The patterns are stored in 8 Kbytes of the top 32 Kbytes of display memory. 


1 0 


Reserved, when SRI 2(2] s 1. 
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SR14, SR15: Scratch Pad 2, 3 Registers 




VO Port Address: 3CS 




lndex:14, IS 




Bit Description 


Reset State 


7 R/W Data [7] 


0 


6 R/W Data [6] 


0 


5 rvw Data [5] 


0 


4 R/W Data [4] 


0 


3 R/W Data [3] 


0 


2 RA/V Data [2] 


0 


1 R/W Data [1] 


0 


0 WW Data [0] 


0 



These two registers are reserved for the exdusive use of the CL-G07542 BIOS and must 
never be written by any application program. They are listed here only for completeness. 

Btt Description 

7:0 These bits are reserved for the Cirrus Logic. Inc., BIOS. 
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6.7.12 SRI 8: Ptrformanee Tuning Register 

I/O Port Address: 3CS 
lndex:16 



Bit DMcription Rssct Stste 

7 Extra Wa»t State for Fast VL Bus 1 

6 RDY# Delay for I/O 1 

5 ROY« Delay for Memory Write (1] 1 

4 RDY# Delay for Memory Write (01 1 

3 RFO Demand Threshold [3] 0 

2 RFO Demand Threshold [2] 0 

1 RFO Demand Threshold [1] 0 

0 RFO Demand Threshold [0] 0 



This register is used to control the delay from AOS# to RDY#. and to control the threshold at 
which the CRT FIFO will t)e refilled. This register must never be written by an application pro- 
gram. It is listed here for completeness only. 

Bit Deecrlption 

7 Extra Wait State for Fast VL Bus: 

• When this bit is 1 . and when the CL-GD7542 is configured for the VL bus. 
one extra wait state is added to both 1/0 and memory accesses. 

• This bit must be 1 if the bus dock is fast compared to the memory ck>ck. 

• In conjunction with the state of SR16[6]. this bit oontrots the CPU1X dock 
delay from ADS# to RDY# for I/O cydes. 

* For further explanation, refer to the tables in SRI 6(6] a nd SR16[5:4). 

6 RDYf Delay for VO: 

• This field applies only when the CL-GD7542 is configured for local bus. 

• In conjunction with the state of SR16r7]. this bit controls the CPU1X dock 
delay from ADS* to RDYi for read^vrrte I/O cydes. 

• The following table summarizes the values: 



SR16 


CPU1X Clock Delay 


m 


161 


0 


0 


1 


0 


1 


2 


1 


0 


2 


1 


1 1 3 (Oefautl) 
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6J.12 SR16: PtrfonnanM Tuning Rtgiater (oont.) 
Bit D— cripUon 

5:4 ROYi May for Mamory Writa [1:0]: 

• This field is used to control the delay from ADSi to RDY# for memory wrrte 
cycles. 

• This field applies only when the CL*G07542 la configured for local bus. 

• The table t>elow summarizes values that may be programmed into this field. 
The value programmed must satisfy ttte following inequality: 

[(2 1- value of bits 7.5.4) x CPU Clock Period] 2 [(3 x MCLK Period) 2 ns] 



SR16 


CPU1X Cloek Delay 


m 


[51 


[41 


0 


0 


0 


2 


0 


0 


1 


3 


0 


1 


0 


4 


0 


1 


1 


5 


1 


0 


0 


Z 


1 


0 


1 


4 


1 


1 


0 


5 


1 


1 


1 


6(Mautt) 



3:0 RFO Demand Threshold [3:0]: 

• The value written to this field will select the level at which the CL-G07542 
sequencer will begin cydes to refill the CRT FIFO (and thereby hold off 
CPU cycles). 

* For each video mode and K^CLK frequency, there will be an optimum value 
that will use the DRAM most efficiently. 
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6.7.13 SRI 8: Signatur* Gtnerator Control Rtglster 

t/0 Port Address: 3C5 
lndex:18 



Bit Doocrtptlon ^—t State 

7 LCD Signature Generator Enable 0 

6 Reserved 

5 Reserved 

4 Pixel Bus Bit Select [2] 0 

3 Pixel Bus Bit Select [1] 0 

2 Pixel Bus Bit Select [0] 0 

1 Reset Signature Generator 0 

0 Signature Generator Enable / Status 0 



This register is used to control and monitor the status of the CL-GD7S42 signature generator, 
which is used for board-level testing of the video sub-system. For a complete description of 
the signature generator refer to Appendix A 10. 



Bit 


Description 


7 


LCD Signature Generator EnaMe: 




When this bit is 1 . the LCD signature generator is enabled. 


6 


Reserved 


5 


Reserved 



4:2 Pixel Bus Bit Select [2:0]: 

This field is used to select the Feature Conr>ector Pixel Bus bit that will be 
used as the input for the signature generator according to the following table: 



SR18 


Feature Cormector 
Pixel Bus Bit 


14] 


[3] 


12] 


0 


0 


0 1 FCPIO] 


0 


0 


1 


FCP|11 


0 


, 1 


0 


FCPI21 


; 0 


1 


1 FCPI3] 


.1*0 


0 


rCP(41 


1 ' 0 


1 


FCP(5] 


1 * 1 


0 


FCPI6] 


' 1 ' 1 1 1 i FCPfT) 
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6.7.13 SRI 8: Signaturt Gentrttor Control Register (cent) 

Bit D— crtptlon 

1 Resot Signature Generator 

• When this bit is 1 . the signature generator is reset to an initiaJ. defined con- 
(fition. 

• When this bit is 0. the signature generator is allowed to run under the con- 
trolof SRISfO). 

0 Signature Generator Enable / Status: 

• When this bit is 1 . the signature generator is enabledand begins operation 
on the next VSYNC. From the Feature Connector Pixel Bus bit chosen by 
SRI 8(4:2]. the signature generator accumulatBS a signature for one video 
frame and then stops, forcing this bit to 0. 

• By monitoring the status of this bit the program can determine wtien the 
signature is complete. 
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6*7.14 SR19: Signature Generator Result Low Byte Register 



I/O Port Address: 3C5 
Index: 19 

Bit Deeerlption Reset State 

7 Signature Generator Result [7] 0 

6 Signature Generator Result [6] 0 

5 Signature Generator Result [5] 0 

4 Sigruture Generator Result [4] 0 

3 Signature Generator Result [3] 0 

2 Signature Generator Result [2] 0 

1 Sigruiture Generator Result [1] 0 

0 Signature Generator Result [0] 1 



For a complete description of the signature generator, refer to Apperxfix A10. 

Bit Description 

7:0 Signature Generator Result [7:0]: 

This register is used to read the low-order byte of the CL-G07&42 signature 
generator result. 
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6.7,15 SRI A: Signature Generator Reeult High Byte Regl«tar 

1/0 Port Address: 3C5 
Index: 1A 

Bit DMCription 

7 Signature Generator Result [1 5] 

6 Signature Generator Result (14) 

5 Signature Generator Result [1 3] 

4 Signature Generator Result [12] 

3 Signature Generator Result [11] 

2 Signature Generator Result [1 0] 

1 Signature Generator Result [9] 

0 Signature Generator Result [8] 

For a complete description of the signature generator, refer to Appendix A10. 

BH Description 

7:0 Signature Generator Result [15:8]: 

This register is used to read the high-order byte of the CL-G07&42 signature 
generator result. 



Res«t State 

0 
0 
0 
0 
0 
0 
0 
0 
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6.7.16 SR1B,SR1C,SR10,SR1E: 0«nominator/Po6t-se«lar for VCUC 0,1 A3 

t/0 Port Address: 3C5 
Index: IB. 1C, 10, 1E 



Btt OMcription RM«t State 

7 Reserved 

6 Reserved 

5 VCLX Denominator [4] Note a 

4 VCLX Denominator [3] Note a 

3 VCLX Denominator [2] Notes 

2 VCLX Denominator [1 ] Note a 

1 VCLX Denominator (0) Note a 

0 VCLX Post-Scalar Note a 



Note a. The reset values for the VCLX Numerator for these four registers are shown in 
Tabte &-2, "VCLK Numerator. Denominator, and Post-scalar Values.* on page 207. 

These registers, in conjunction with SRB. SRC, SRD. arid SRE. are used to detemnine the 
frequency of video dock 0 (VCLXO). etc. For complete programmir)g information for the syrv 
thesizers, refer to Appendix A7. 



Bit 


Description 


7:6 


Reserved 


5:1 


VCLK Denominator (D) [4:0]: 




Refer to Table 6-2. "VCLX Numerator. Denominator, and Post-scalar Values.* 




on page 207 for detailed explanation of the VCLX derivatwn. 


0 


VCLK Post*Scalar (P): 




Refer to Table 6-2. "VCLK Numerator. Denominator. ar)d Post-scalar Values.' 




on page 207 for detailed explanation of the VCLX derivation. 
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6.7.17 SR1F: MCLK Frequency end VCLK Source Select Rerjieter 

I/O Port Address: 3C5 
Index: IF 



Bit Description Raset State 

7 Not Used 

6 VCLK Source Select 0 

5 MCLK Frequency (5) (Refer to MCLK Table below) 

4 MCLK Frequency (4) (Refer to MCLK Table below) 

3 MCLK Frequency (3) (Refer to MCLK Table below) 

2 MCLK Frequency (2) (Refer to MCLK Table below) 

1 MCLK Frequency ( 1 J (Refer to MCLK Table below) 

0 MCLK Frequency [0] (Refer to MCLK Table below) 



This register is used to program the MCLK frequency. This register should never be pro- 
grammed by an applications program. It is listed here only for completeness. 

Bit Description 

7 Not Used. 

6 VCLK Source Select: 

• When this bit is 0. the VCLK synthesizer operates normally. 

• When this bit is 1 . VCLK is denved from MCLK as follows: 



SR1FI6] 


SR1E[0] 


I VCLK Source 


0 


X 


1 VLCK (Nomal Operation) 


^ 


0 


1 VCLK -MCLK 


1 


1 


i VCLK B MCLK <^ 2 



5:0 



MCLK Frequency [5:0]: 

• To directly program the MCLK frequency, use the following equation: 
MCLK = (Reference Frequency 8) x SR1FI5:0] 

• This field may be programmed with values from 21 to 38 (decimal). 

• The following table assumes a reference frequency of 14.31818 MHz. 



i SRIFISrO] 


1 SR1FI5:0] 


Resufting 


! (Decimal) 


(Hex) 


MCLK Frequency 


21 




37.585 MM2 


23 


; 17h 


41.165 MHZ 


24 


1 Sh (default at-r«Mt vilue) 


42.955 MHz 


25 


19h 


44.744 MHz 


26 


! lAh 


46.534 MH2 


28 


1 iCh 


50.114 MHz 



• For information on DRAM requirements for MCLK frequences, refer to Ap- 
pendix A6 
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6.7.18 SR20: Miscellaneous Control 2 
1/0 Port Address: 3C5 
Index: 20 

Bit OMCription RoertSUte 

7(MSB) Reserved 
6 Reserved 
5 Reserved 
4 Reserved 
3 Reserved 
2 Reserved 

1 DRAM Interface-Input Threshold Select 0 

0{LSB) CPU Bus Interface-Input Threshold Select 0 

This register is reserved exclusively for the CL-GD7542 BIOS and must never be wrrtlen by 
an application program. It is listed here only for completeness. 

BH D — crtption ' 

7:2 Reserved 

1 DRAM Interface-Input Threshold Select: 

• When this bit is 0. DRAM interface-input thresholds are at TTL levels. 

• When this bit is 1 . DRAM interf ace-input thresholds are at CMOS levels. 

0 CPU Bus Interface-Input Threshold Select: 

• When this bit is 0. CPU bus interface-input thresholds are at TTL levels. 

• When thts bit is 1 . CPU bus interface-input thresholds are at CMOS levels. 
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6.7.19 SR21: Dual-Sean Color Control 

I/O Port Address: 305 
Index: 21 

Bit Ooacriptlon Roaat State 

7(MSB) Refresh Per Line Select 0 

6 Dual-Scan STN Color SIN Select 0 

5 Resented 

4 Graphics Hardware Cursor-Size Select 0 

3 Reserved 

2 Resented 
1 Reserved 
O(LSB) Reserved 

The SR21 [7.6,4] bits are user programmable for the CL-GD7S42, The SR21(3:0] bits are 
reserved for manufacturing testing and must never be written by an application program. 

Brt Deacription 

7 Refresh Per Line Select: 

• When this bit is 1 . one refresh cyde per scanltne is selected. 

• When this bit is 0 (the default). CR1 1[6) selects either three or five refresh 
cydes per scanltne. 

6 Dual-Scan STN Color Select: 

CR2Cr7:61 must be programmed to 10 to select STN color LCDs. When 
CR2Cr7:6] s 10 and this bit: 

• = 1 . dual-scan STN color mode is selected. 

• 0, single-scan STN color mode is selected. 

5 Reserved 

4 Graphics Hardware Cursor-Size Select: 

When SRI 2(0] is 1 and: 

• this brt is 1 . the 64 X 64-bit hardware cursor is selected. 

• this bit is 0. the 32 X 32*bit hardware cursor is selected. 
For hardware cursor pattern choices, refer to SR13[4:0). 

3 0 Reserved for testing only 
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6.7^0 SR22: Hardware Configuration Read Regiater 1 

I/O Port Address: 3C5 
Index: 22 



Bit 


Description 


AecMS 


Reeei State 


7 


PCI Minimum Grant 


R 


= M0[231 


6 


Reserved 


R 




5 


Sleep Address Select 


R 


= MD[21] 


4 


Reserved 






3 


External Clock Select 


R 


sM0(19] 


2 


Select VESA Local Bus > 33MHz 


R 


sMD[18] 


1 


Reserved 






0 


Select 32*Btt PCI Bus 


R 


::M0[16] 



This register contains a readonly field that allows the BIOS to determine configuration infor- 
mation for bus type, steep address, and exterr^al clock by reading the level on the indicated 
MD pins dunng the low-to-high transition of the Reset pulse. 

• All these MD pins have pull-down resistors internally, and so the default readings are ail 0. 

• An external 60 k*ohm puii-up resistor is needed to establish a high (1) on these pins. 

Bus-setect bits SR22[72.0] are mutually exclusive. Only one can be high at arry time. 

• It there are no external pull-ups on SR22 bus-select bits 7, 2. and 0, the CL-GD7542 will 
be configured for VESA local bus operation ^ 33MHz. 

• If trtere are no external pull-ups on any of the SR22 bus-select bits, the CL-GD7542 will be 
configured for VESA local bus operation < 33MHr In addition, the CL-GD7542 will be con- 
figured with internal dock synthesizers and a sieep address of 3C3h. 

Brt Description 

7 PCI Minimum Grant: 

• An external putl-up on PCl-MGE / MD[23] reads back a 1 . In this case: 

— The PCI burst cycle to the CL-G07542 must be a minimum of 16 CPU 
clock cycles 

— PCI Configuration Register 3Ch. offset 2 will read back a 1 . allowing the 
PCI core logic to detect the presence of the pull-up resistor. 

— The CL-GD7542 expeas a default minimum grant value of 8 bus 

Clocks. 

— A pull-up shouia not be used on PCI / MD[16), as only one PCI bus 
extp'-ii configuration puli-up should be used (either PCl-MGE or PCI). 

• No external pull-up on PCl-MGE / MD[231 reads back a 0. Inthis case: 

— The PCI burst cycle to me CL-GD7542 will be 8 CPU clock cycles. 

— PCI Configuration Register 3Ch, offset 2 will read back a 0. 

• Normally, no Duil-up is required on PCl-MGE / MD(231 ■ 
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6.7 JK) SR22: Hardware Configuration Read Register ^(cont) 



Bit OMcription 



6 


Reserved 


C 
D 






• An external pult«up on S46 / MD[21] reads back a 1 , which selects I/O ad- 




dress 46E6h as the sleep address. 




• No external pull-up on 846 / M0[21] reads t>ack a 0, ir)dicatir)g the selection 




of sleep address 3C3h. the defautt 


4 


Reserved 


3 


External Clock Select: 




• An external pull-up on XCLX/ M0[19) reads back a 1. powering down the 




internal dock tor MCLX and VCLK, and enabling the external XMCLX and 




XVCLK dock inputs. (This external pull^ is used for manufacturing test 




and for logic simulations by Cimjs Logic.) 




• No external pull-up on XCLX/ M0(19] reads back a 0, so that the internal 




dock MCLK and VCLK are used by default 


2 


Select VESA Local Bus > 33MHz: 




• An external pull-up on FVL / MD[1 8] reads back a 1 . selecting a fast VESA 




local bus operation at > 33MHz. 




• No external pull-up on FVL / MD[1 8] reads back a 0. selecting a VESA local 




bus operation < 33MHz. 


1 


Reserved 



0 Select 32-blt PCI Bus: 



• An extemal pull-up on PCI / MD(16) reads back a 1. configuring the CL- 
GD7542 tor 32-bit PCI bus operation. 

• No extemal pull-up on PCI / MD[16) reads back a 0. configuring the CL- 
G07542 for VESA local bus operation < 33MHz. 
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6.7^1 SR23: Software Configuration Ragiatar 1 

I/O Port Address: 3C5 
lndex:23 



Bit Oeacription Rasat Ststa 

7 Enabta FCVCLK 0 

6 ACTl/FCEVIDEO#/SBYI Select 0 

5 BU/ SUSP! Select 0 

4 VCLK Output Enable 0 

3 Reserved 0 

2 4a-KByte BIOS Decode Select 0 

1 Reserved 

0 Reserved 

This register contains a readonly field that aJlows for miscellaneous configurations. 

Bit Daacriptlon 



7 Enable FCVCLK: 



A 1 in this bit enables the FCVCLK input to drive either the RAMDAC or the 
video dock (VCLK). depending on the state of External/General Register 
MISC[3). When SR23n = 1: 

• and M1SC[3] s 0. FCVCLK is sent only to the RAMDAC. enabling only that 
part of the CL-GD7542. 

• and MtSC[3] = 1 . FCVCLK is used for to drive VCLK. which clocks the entire 
CL-GD7542. 

• and there is a high on TVON, the TVON high signal forces MISCI31 to 1. 
In this case aiso. FCVCLK is used to dnve VCLK. which docks the entire 
CL-GD7542, 

6 ACT1 / FCEVIDEOa / SBYI Select: 

When SR24[7] = 0: 

• and this bit is 0. the ACTI / FCEVIDEOt / SBYI pin is configured as the 
hardware-controlled Standby input. 

• and this bit is 1 . the ACTI / FCEVIDEOa / SBYI pin is configured as the Ac- 
tivity sense input to reset the power-down timers. 

When SR24[7] = 1 : 

• the ACTI / FCEVIDEOt / SBYI pin is always FCEVIDEO#. independent of 
the SR23(6] value. 

i BLI / SUSPI Select: 

When this bit: 

• IS 0. the BU / SUSPI pin is configured for hardware-controlled Suspend in- 
put. 

• IS 1 . and SR24r71 = 0. the BLI / SUSPI pin is configured for Backlight Input 

control. 

Contmued'on next page. Orrus Confiilential 
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6.7^1 SR23: Softwara Configuration Regiater 1 (cont) 

Bit Deaciiptlon 

4 VCUC Output Enabia: 

• When this bit is 0 (the default), the VCLK output is low. 

• When this bit is 1 . the internal VCLK is avaitabie for testing on the VCLK / 
FCDCLK pin. independent of SR22(3] (the extemal/intsmaJ dock selec- 
tion). 

Note: When SR24f7] s 1 . the internal VCLK is also available on the FCDCLK 



output. 



3 


Reserved 


2 


48-KByte BIOS Decode Select: 




When BIOS is enabled: 




• A 0 in this bit selects 32*KByte BIOS decode. 




• A 1 In this bit selects 48-KByte BIOS decode. 


1:0 


Reserved 
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6.7.22 SR24: LCD Typ« Switches and FC Enabia 

I/O Port Address: 305 
lndex:24 



Btt 


Daaeriptlon 


Reeet State 


7 


Feature Connector External Pulkup Video Port Enable 


FC Pull-up 


6 


Reserved 




5 


Fast 16-B(t OPU Bus Access Enable 


0 


4 


FCOCLX Output Select 


0 


3 


External Pull-Up Read under Software Control 


0 


2 


SW2 Pin Read 


Switch Value 


1 


SW1 Pin Read 


Swttch Value 


0 


SWO Pin Read 


Switch Value 


BH 


Description 




7 


Feature Connector External Putlsip Video Port Enable: 





• An external pull-up resistor on FC / MD25 configures ail appropriate pins for 
the Feature Connector Video Port (Refer to pin descriptions in Chapter 2.) 

• When no pull-up is used, these pins revert to their other functions or are dis- 
abled (that is. inputs are ignored and outputs are high Impedarm). 

6 Reserved 

5 Fast 16-Bit CPU Bus Access Enable: 

• When this bit is 0. the RDY# / TRDY« output is delayed tor 1 6-bit accesses 
by one bus-dock cycle to minimize bus contention problems. 

• When this bit is 1 . the ciock delay ts removed, which allows faster bus ac- 
cess. This bit worlcs with both the VESA local bus and the PCI bus. 

4 FCDCLK Output Select: 

This bit is used to select the dock that appears on the FCDCLK pin. 

• When this bit is 1 : 

— The selection is the VCLK VCO output dock. 

— Even if SR23m = 1 . the intemal VCLX dock synthesizer outputs the 
internal dock to tr>e VCLK output pin. This configuration is used with the 
Feature Connector for video overtay. 

• When this bit is 0. the selection is POLKO, which is a dot clock that SR1 [3] 
does nor divide by 2. 

3 External Pull-Up Read Under Software Control: 

• This bit is used to restore operation: 

— when total graphics controller power-off is used. 

— when the Reset pulse is too short to read the swrtches which have large 
pull-up or pull-down resistance. 

• This bit IS programmed first to a 1 then to a 0. Configuration inputs are read 
on the 1 -to-0 transition of this bit. By toggling this bit, configuration pins can 

be read and la tched at any time, not just at Reset. 

Conunueo on next page. 
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B.722 SR24: LCD Type Switches and FC Enable (cent) 

BH Description 

2:0 SW2 to SWO Pin Read: 

These read-only bits reflect the active level of switch Inputs SW2 to SWO. 

• These bits are read continuously during normal operation, and are not at* 
fected by SR24{3]. 

• These bits are normally for BIOS use. 
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6.7.23 SR2S: T1m«r*Software Reset and Hardware Configuration #2 

I/O Port Address: 3C5 
lndex:25 



Bit Description RMSt State 

7 Reserved 

6 External RAMDAC Address / Chip Select 0 

5 Enable 1 -bit/pixel Packed-Pixel Mode 0 

4 Enable External XVCLK Input 0 

3 Enable 4-bit/pixel Packed-Pixel Mode 0 

2 Reserved 

1 Reset Standby Timer 0 

0 Reset BackJight Ttmer 0 



Bit Description 

7 Reserved 



External RAIMDAC Address / Chip Select: 

• When this bit is 0. the TVON pin is controlled by Extension Register 
CR30[3). 

• When this bit is 1 : 

— The TVON output becomes the external RAMDAC Chip Select At 
system reset, both the TVON and RAMDAC Select functions are 
inactive low. As a result, no matter how the chip comes up. extennal 
RAMDAC is not affected. 

— It disables the internal DAC and RAMDAC RAM I/O readback. The 
RAM continues to be updated by RAMDAC writes, but it does not 
respond to any RAMDAC read except 3C7. 

— In VL bus mode, the CL-GD7542 does not assert LDEVi and ROY. 

— m PCI bus mode, the CL-GD7542 does not support external RAMDAC 
related to 1/0 select or shadowing. 

• This bit must be set to 1 . before TV-OUT feature is enabled (CR30(3] = 1 h 
to ensure that the TVON pm becomes the external RAMDAC Chip Select. 

Enable 1 -bit/pixel Packed-Pixel Mode: 

When this bit is 1 . the i-b(t-per-pixel packed-pixel mode is enabled. 
Enable External XVCLK Input: 

When this bit is 1 . and when SR22[3) is 0. an external 14.31818 input must be 
connected to the OSC / XVCLK input pin. (However. MCLK w:!! ..ct use this 
input. Instead, it will stilt use the internal MVCO source.) 

• On VCLK generation, this bit is OR'ed with SR22(3). 

• This bit IS to be used tor IsfTSC-Out. 

Enable 4*bit/pixel Packed-Pixel Mode: 

When this bit is 1 . 4-bn.pef .pixel packed-pixel mode is enabled. 



Contmuea on next page. 
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6J-23 SR2S: Timer-Software Reset and Hardware Configuration #2 (oont) 

BH Deacriptlon . 

2 Reserved ' 

1 Reset Standby Timer 

This bit is used to reset the intemaJ Standby Mode Timer, when there is an I/O 
read to the keyboard controller (port 60h). 

0 Reset Backlight Timer: 

This bit is used to reset the intemaJ Backlight Timer, when there is an I/O read 
to the keytx>ard controller (port 60h). 
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6.7.24 SR26: Shadtr Signature — Leatt-Signlfleant Byt« 

1/0 Port Address: 3C5 
tndex:26 



Btt Description RM«t State 

7 Shader Signature n 0 

6 Shader Signature [6] 0 

5 Shader Sigrtature [5] 0 

4 Shader Signature [4] 0 

3 Shader Signature (3] 0 

2 Shader Signature [2] 0 

1 Shader Signature (1] 0 

0 Shader Signature [0] 0 



The Shader Signature field is used for factory testing onfy. Application programs should not 
use the Shader Signature registers, which are listed here only for completeness. 



Bit Description 



7:0 Shader Signature [7:0]: 

This register contains the least-significant byte for the Shader Signature. For 
the most-significant byte, refer to SR27. 

The Shader Signature field is used for testing the CL-GD7542 shader logic. 
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6.7.25 SR27: Shader Signature — Mo«t-Slgnlflcant Byt« 

I/O Port Address: 3C5 
lndex:27 



Bit 


Description 


RMtS 


7 


Shader Signature [15] 


0 


6 


Shader Signature [14] 


0 


5 


Shader Signature [13] 


0 


4 


Shader Signature [12] 


0 


3 


Shader Signature [11] 


0 


2 


Shader Signature ( 1 0] 


0 


1 


Shader Signature [9] 


0 


0 


Shader Signature [8] 


0 



The Shader Signature field is used tor factory testing only. Application programs should not 
use the Shader Signature registers, which are listed here only for completeness. 



Bit Description 

7:0 Shader Signature [15:8]: 

This register contains the most-significant byte for the Shader Signature. For 
the most-significant byte* refer to SR26. 

The Shader Signature field is used for testing the CL-G07542 shader logic. 
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6.7^ SR2A: Hardwart Icon iO Control Ragister 

1/0 Port Address: 305 
lnd0x:2A 



Bit Description RM«t State 

7 Reserved 

6 Icon Horizontal Fine-Position msb{3) 0 

5 Memory Map Selection for Hardware Icon #0 0 

4 Vertical Scanttne Doubling for Hardware loon #0 0 

3 Horizontal Pixel Doubling for Hardware Icon #0 0 

2 Blink Enable for Hardware Icon #0 0 

1 Display Mode Select for Hardware loon #0 0 

0 Display Enable for Hardware Icon #0 0 



Bit Description 

7 Reserved 



■'^up^s: 26. 1994 



Icon Horizontal Fine-Position msb[3]: 

The least-significant bits[2:0] are in register SRXI7:5]. This 4-t>tt word is used 
with g-dot and 10-dot fonts (character docks), when in text or horizontally- 
expanded graphics. The coarse horizontal position is SR10. 
Note: When horizontal expansion from 640 to BOO is enabled, the hardware 
cursor must be posit)or)ed wtttiin 10 dots. 

Memory Map Selection for Icon #0: 

• A 0 in this bit selects map 0. 

• A 1 in this bit selects map 1 . 

Vertical Scanline Doubling for Icon #0: 

Whenthisbitis 1: 

• Icon #0 displays 128 scaniines. but each scanline is replicated vertically. 

• Icon #0 extends down and forces all other icons down. 

Horizontal Pixel Doubling for Icon #0: 

When this bit is 1 : 

• Icon «0 displays 128 pixels, but each pixel is replicated horizontally. 

• Icon #0 expands to the nght on the display. 

Blink Enable for Icon #0: 

• When this bit is 1 . icci #0 blinks at one-half the text-cursor blink rate. 

• When this bit is 0. icon #0 is steady state. 

Display Mode Select for Icon #0: 

The hardware icon is always 2 bits/pixel and is controlled by these two bits. 

• A 0 in this bit selects the four-color display mode for icon #0. 

• A 1 in this bit selects the thre e-colors-and-transparent display mode. 

Display Enable for Icor «0: 

When this bit is 1 . it enables icon #0 to display. 
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6.7.27 SR2B: Hardware Icon #1 Control Regjater 

I/O Port Address: 3C5 
lndex:2B 



Bit Description Reaat State 

7 High Drive on FPVDCLK and LLCLX 0 

6 Monitor Sense Assist Bit 0 

5 Memory Map Selection for Hardware toon #1 0 

4 Vertical Scaniine Doubling for Hardware Icon #1 0 

3 Horizontal Pixel Doubling for Hardware Icon #1 0 

2 Blink Enable for Hardware Icon #1 0 

1 Display Mode Select for Hardware loon #1 0 

0 Display Enable for Hardware Icon #1 0 



Bit 


Description 


7 


High Drive on FPVDCLK and LLCLK: 




When this bit is 1 . FPVDCLX and LLCLX have double the normal output drive 




to support high-toad LCDs. 


6 


Monitor Sense Assist Bit 




When this bit is 1: 




• It disables the internal 6LANK« signal to the DAC, thus allowing border col- 




or dunng the entire non-display time. 




• and ARX[5] s 0, this bit can be used to force a monitor display for accurate 




monitor sense, independent of the following: 




— CPU speed 




— CPU intermpts 




— the video mode 


5 


Memory Map Selection for Icon «1: 




• A 0 in this bit selects map 0. 




• A 1 in this bit selects map 1 . 


4 


Vertical Scaniine Doubling for Icon #1: 




When this bit is 1: 




• icon «l displays 128 scanlines. but each scaniine is replicated vertically. 




• Icon #1 extends down and forces alt other icons down. 


3 


Ho :2ontal Pixel Doubling for Icon #1: 




When this bit is 1 : 




• Icon #1 displays 128 pixels, but each pixel is replicated horizontally. 




• Icon #1 expands to the nght on the display. 
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6.7^ SR2B: Hardwam Icon «1 Control Registar (cont) 
Bit Owcription 

2 Blink Enable for Icon «1 : 

• When this brt is 1 , the icon blinks at one>half the text-cursor blink rate. 

• When this bit is 0, the toon is steady state. 

1 Oiaplay Mode Select for Icon #1: 

The hardware icon is always 2 bits/pixel and i$ corrtrolled by these two bits. 

• A 0 in this bit selects the four-color display mode for icon #1 . 

• A 1 in this bit selects the three-colors-and-traneparent disptay mode. 

0 Display Enable for Icon «1 : 

When this bit is 1 . rt enables icon #1 to display. 
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6.7.28 SR2C: Hardware Icon #2 Control and Mlacellanaoua PCI Ragiatar 

t/0 Port Address: 3C5 
lndex:2C 



Btt 


Daaerlptlon 


Reset State 


7 


Enable PCI Base Register 14h [31:24] 


0 


6 


Byte-swap for PCI Base Register 14h [31:24] 


0 


5 


Memory Map Selection for Icon #2 


0 


4 


Vertical Scanttne Doubling for loon #2 


0 


3 


Horizontal Pixel Doubling for Icon #2 


0 


2 


Blink Enable for Icon #2 


0 


1 


Display Mode Select for Icon «2 


0 


0 


Display Enable for Icon #2 


0 


Bit 


Description 




7 


Enable PCI Base Register 14h: 





• When tnis bit is 1. and the CL-GD7542 is in PCI bus mode, base register 
14h [31:24] is decoded as a valid address range. 

• When this bit is 0. this address range is ignored. 

6 Byte-swap for PCI Base Register 14h: 

When this bit is 1 . and the CL-GD7542 is in PCI bus mode: 

• Byte swapping is enabled for the base register 14h[31 :24] address range. 

• Byte{0] is swapped with byte(1]. and byte[2] is swapped with byte(3]. 

5 Memory Map Selection for Icon #2: 

• A 0 in this bit selects map 0. 

• A 1 in this bit selects map 1 . 

4 Vertical Scanline Doubling for Icon #2: 

When this bit is 1 : 

• icon #2 displays 128 scantines. but each scanline is replicated vertically. 

• Icon #2 extends down and forces all other icons down. 



Horizontal Pixel Doubling for Icon #2: 

When this bit is 1 : 

• Icon «2 displays 128 pixels, but each pixel is replicated honzontaily. 

• Icon #2 expands to the nght on the display. 

Blink Enable for Icon #2: 

• When this b.i is 1 . icon «2 blinks at one-half the text-cursor blink rate. 

• wr^n this bit ts 0. icon «2 is steady state. 

Display Mode Select for Icon «2: 

The hardware icon is always 2 bits/pixel and is controlled by these two bits. 

• A 0 in This bit seteas the tour-color display mode for icon #2. 

• A 1 in this bit seieas the three-colors-and-transparent display mode. 

Display Enable for Icon #2: 

Wnen this Dit is 1 . it enables icon #2 to display. 
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6.7-29 SR2D: Hardware Icon #3 Control and HIMEM Salact Roglttar 

1/0 Port Address: 3CS 
lndex:20 

Bit Deacflptlon RoortStata 

7 HIMEM[1] Reference Bit 0 

6 HIMEM[0] Reference Bit 0 

5 Memory Map Selection for Icon #3 0 

4 Vertical Scanline Doubling for loon #3 0 

3 HorizontaJ Pixel Doubling for Icon #3 0 

2 Blink Enable for Icon «3 0 
1 Display Mode Select for loon *3 0 
0 Display Enable for toon #3 0 

BK Description 

7:6 HIMEM[1 :0] Reference BIta: 

These bits are extensions of memory segment select bits In register SRTfZrA]. 
The CL-GD7542 compares the value in these bits with the levels on the 
HIMEMI1:0] pins to define the valid upper-address space. 

• In VESA local bus operations, when HIMEM[1 :0] = SR2D[7:6] and A[23:20] 
s SR7r7:4]. the CL-GD7542 identifies the upper address as Its CPU ad- 
dress-mapped area. 

• In PCI bus operations, when these two bits are norvzero. the chip is in linear 
memory mode. When SR2D[7:6] or SR7[7:4] are not zero, the PCI memory 
map is defined by base registers 10 or 14 (upper bytes). 

• For segmented addressing mode, these bits must be 0. 

5 Memory Map Selection for Icon #3: 

• A 0 in this bit selects map 0. 

• A 1 in this bit selects map 1 . 

4 Vertical Scanline Doubling for Icon #3: 

When this bit is 1: 

• Icon «3 displays 128 scantines. but each scanline is replicated vertically. 

• Icon #3 extends down and forces all oti^r icons down. 

3 Horizontal Pixel Doubling for Icon #3: 

When this bit is 1: 

• Icon #3 displays 128 pixels, but each pixel is replicated horizontal^. 

• Icon #3 expands to the nght on the displ^^y. 



Blink Enable for Icon «3: 

• When this bit is 1 . icon #3 blinks at one-hatf the text-cursor blink rate. 

• When this bit is 0. icon #3 ts steady state. 



Continueo on next page. 
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6.7^ SR20: Hardwart Icon #3 Control and HIMEM Select Regiator (cont.) 
Bit P— criptlon 

1 Display Mode S*loet for Icon #3: 

The hardware icon is a)ways 2 bits/pixel and is controlled by these two bits. 

• A 0 in this bit selects the four-color display mode for icon #3. 

• A 1 in this bit sele cts the three>colors*and-transparent display mode. 

0 Display £nat>le for Icon #3: 

When this bit is 1 . it enables icon #3 to display 
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6.7.30 SR2E: Graphics-Cursor Horizontsl-Position Extsnsion Rsgistsr 

I/O Port Address: 3C5 
lndex:2E 

Rsset State 



Bit 

7 
6 
5 
4 
3 
2 
1 
0 

Bit 



Description 

Early OVRW# Signal Delay [2] 0 

Earty OVRW# Signal Delay [1 ] 0 

Earty OVRWt Signal Delay [0] 0 

Memory-Write Cyde Delay [1] 0 

Memory-Wrtte Cycle Delay [0] 0 

Hardware loon #0 Address Map Select [1] 0 

Hardware Icon #0 Address Map Select [oj 0 

Hardware Cursor Horizontal Rne-Position msb[3] 0 

Desert ption 



7:5 



Early OVRWi Signai Delay [2:0]: 

These three bits are used to define the time interval between the Overlay Wtrv 
dow output from the CL-G07542 and the data input from the external TV 
decoder. 

• This time interval is used for a time differentiai ac^ustment that is intended 
to compensate for the Feature Connector system delay: 

— /irom the time the OVRWt output is generated 

^ fD the time the Feature Connector data is presented to the CL-GD7542 

• The FCEVIDEO input must be externally syrKhrontzed to the data input 
from the OVRW# output. 

• The table that follows shows early dock cydes for either 1 x or 2x DCLKs. 

— The programmed number of early dock cydes defines the delay 
between the assertion and de*asserbon of OVRWi and the 
corresponding start and end of the overlay window. 

— The 1 X DCLKs are typically 25-MH2 docks that are used for 8^ pixels. 

— The 2x DCLKs are typically SO-MHz docks that are used for 16-bit 
pixels. 



SR2E 


Total Earty aock Cycles 


[7] 


m 


IS] 


IxDCLK 


2x DCLKs 


0 


0 


0 


0 


3 


0 


0 j 1 1 OonluM 


4 


0 


1 1 0 1 oont use 


5 


0 


1 1 1 1 0 


6 


1 


0 


0 i 1 


7 


1 


0 j : ' 2 


8 


1 


1 1 0 i 3 


9 


1 1 1 1 1 1 ; 11 


25 



Contmuea on next page 
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6.7.30 SR2E: Griphlc»^ur»or Horizontal-Position Extension Register (Cont) 



Bit 



Description 



4:3 



Msmory-Write Cycle Delay 11:0): ^ ^ 4 

These two bits are used to delay the start of a memory-wrrie cycle tn unrts or 
MCLXs, as explained in the table below: 



SR2E 


Delay Start of 
Memory-Write 
Cycle By: 


Conditions Under Which to Use: 


w 


I3J 


0 


0 


3MCUU 


Use for wofiKaee tVTMng oonditiora. 


0 


1 


2MCLKS 


Optimized for 3344Hz pa but. 
Optimized for 5044Hz VESA VL bus. 


1 


0 


1 MCLXs 


Optimized for 3344Hz VL bus. 


1 


1 


OMCLKs 


Optimized tor 2044Hz VL bus. 



2: 1 Hardware Icon SO Address Map Select [1 :0]: 

• When this field is zero, each icon has two fnemory maps assigned to it 

• V^en this field is non-zero, only icon #0 can be used. 

— Hardware icon #0 can have up to eight niemory maps. 

— The other hardware icons #1 :#3 should be disabled. 

— The number in SR2E(2:1] points to the pair of two icon maps selected 
by SR2A[5]. but in this case, all maps will go to icon #0 for display. 

— In this order of significance. SR2E[2:1J and SR2A[5] select the eight 
nr>emory maps for icon #0. 

0 Hardware Cursor Horizontal Fine Position msb[3]: 

• When SRI 2(3] = 0. the CPU can modify the hardware cursor position. 

• The hardware cursor honzonial fine positton is a 4-brt word cofisisting of 
this bit and three least-signrticant bits (2:0), in SRXI7:5]. 

• The hardware cursor honzontal fine position is used with 10-dot character 
clocks, when in honzontaliy expanded graphics modes. 

• The hardware cursor honzontal coarse position is in register SR10. 

• In norvexpanded graphics modes, this bit is always 0. 



Note: The hardware cursor must De posifoned within 10 dots when honzontal 
expansion from 640 to 800 is enabled. 
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6.7.31 SR2F: Half*Fram»-Aeceltrator FIFO Threshold 

I/O Port Address: 3C5 
lndex:2F 



Bit 


OMCription 


RM«t State 


7 


Reserved 




6 


Reserved 




5 


Reserved 




4 


Reserved 




3 


Half-Frame Accelerator FIFO Threshold [3] 


0 


2 


Half-Frame Accelerator FIFO Threshold (2) 


0 


1 


Half-Frame Accelerator FIFO Threshold [1] 


0 


0 


Half-Frame Accelerator FIFO Threshold [0] 


0 



Note: These register bits affect only dual-scan panels. 
Bit Description 
7:4 Reserved 

3:0 Half-Frame Accelerator RFO Threshold [3:0]: 

The half -frame accelerator RFO is 16 data stages deep and 32 bits wide. 

Before a new request can be made for a refill of the half-frame-acoeterator 
read RFO, SRF[3:0] controls how many 32-brt data stages are empty in the 
hatf-frame-accelerator read FIFO. (At the same time that the half -frame-accel- 
erator read FIFO is emptied. It is refilled.) 

Note: A color LCD has a higher riFO threshold than a fDonochrome LCD. 
(To minimize CRT-FIFO latency, in IS-bit and 24-blt per pixel modes, 
program a low threshold of 3h for a monochrome LCD. Program 6h for 
a duat-scan color STN LCD.) 

Example: 

If SR2F(3:0] = 4. after only four half-frame-accelerator RFO stages are empty, 
a new request, programmed in hex. will be made for new half-frame-accelera- 
lor cycles. 

For this example, program a FIFO threshold that is: 

• low (2h to 4h) tor 2 to 4 aata stages lor dual-scan monochrome STN panels. 

• higher (4h to 7n) for 4 lo 7 data stages lor dual-scan color STN panels. 

• less than Ah for alt other cases. 
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6.7.32 GR9: Offset Registtr 0 



I/O Port Address: 3CF 



lndex:9 



Bit DMcription 

7 Offset 0 [7] 

6 Offset 0 [6] 

5 Offset 0 [5] 

4 Offset 0 [4] 

3 Offset 0(3) 

2 Offset 0 [2] 

1 Offset 0(1] 

0 Offset 0(0] 



Reset SUte 



0 
0 
0 
0 
0 
0 
0 
0 



This register is used- to access up to 2 Mbytes of display memory with up to 16-Kbyte granu- 
larity. 



• This offset register is used when one of the following conditions is true: 

— GRB(0] = 0 

— GRB[0] = 1 and address bit A(1S] = 0 

• When one of the above conditions is true and GRB[5] = 0: 

* The register's offset value is added to the contents of XA (bus 

addresses A(19:12]) to provide XMA. an address into display memory. 

— Access is for 1 Mbyte of display memory with 4*Kbyte granularity. 

• When one of the above conditions is tme and GRB[5] s 1: 

— The register's offset value ts added to the contents of XA (bus 
addresses A{20:14]) to provide XMA, an address into display memory. 

— Access IS for up to 2 Mbytes of display memory with 1&-Kbyte 
granulanty. 

XMA. XMA is the display memory address, prior to modification by address 
wrap controls. 

XMA s (Bus Address XA) ^ (value from Offset Register GR9 or GRA). 

XA. XA is the address on tne bus. with bits [16] and [15] possibly forced to a 
0 as indicated in the toltowing table. 



Bit 



Description 



7:0 



Offset Register 0 [7:0]: 



Conttnueo on next page. 
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Configuration 


Bus AddTMsXA 


tf Oiaplay 
Mecno^ iMi 


And Aegiatof Setting: 




1161 


[14:0] 


128Kb/tas 


GR6(3:2]«00 


A116) 


AI151 


A(14:0) 


64 Kbytes 


GR6{3:2) > 01 AND GRB(01 • 0 
(Offset 1 Disabled) 


0 


A(15] 


A|14:01 


$4 Kbytes 


GR6I3:2)«01 OffGRB(01«1 
(Offset 1 Enabled) 


0 


0 


A|14:01 



The XA bus address is summed with the contents of an Offset Register with 
one of three relative alignments, according to the configuration indicated in the 
three tables that follow: 



Table One MByte of Memory, 4 KBytee of Granularity, VGA Mapping 



Bus Address (XA) 


0 


0 


0 


XAI161 




A(U1 


AI131 


A(12) 


* Offset Value 


OftsetfT] 


Oftaet(6] 


OftsettS] 


Offaet(4) 


Offaet(3] 


Or(set(2] 


0Aeet(1] 


OfleetfO] 


s OtsDiay Memory 
Adomss (XMA) 


XMA(19] 


XMA(18] 


XMA(17] 


XMA(16] 


XMA(15] 


XMA(14] 


XMA(131 


XMA(121 


Table Two MBytes of Memory, 16 KBytes of Granularity, VGA Mapping 


Bus Address ; 0 


0 


0 


0 


XA|16) 


XA(151 


A(141 


A(13) 


A(12) 


« Offset vaJue 1 Offset(6) 


Offset(5] 


Oftsetf4] 


Offsel(3) 


Offset(2) 


Offeet(1] 


OffsetfO) 


0 


0 


sOspisy ; XMA(201 
Memory 1 
Adoress 


XMA{19] 


XMA|18) 


XMAilT] 


XMA{16] 


XMA(15] 


XMA(14] 


XMA(13] 


XMA|12| 


Table 6-S. One MByte or Two MBytes of Memory, 16 KBytes of Granularity, Linear Addressing 


BusAoaress \ ^{20] \ LA[^9] | LA(18] j IA\}7\ \ A(161 | A(15) 


A114] 


A|13I 


A(121 


* Offset value = Oflset(61 | OffseqS) 


Offset(4i 


Ottsei}3] 1 Onset(21 


Offset! 1) 


OttsetfO) 


0 


0 


= OiSO'av ' XMA!20! ! XMA(19] 
Memory 1 
Aooress 1 


XMAjlB] 1 XMA|17] 

i 


XMA(16| 


XMA|15] 


XMA(14] 


XMA|13) 


XMAjl2] 
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6.7.33 GRA: Offset Register 1 



I/O Port Address: 3CF 



Index: A 



Bit Description 

7 Offset 1 [7] 

6 Offset 1 [6] 

5 Offset 1 [5] 

4 Offset 1 [4] 

3 Offset 1 [3] 

2 Offset 1 [2] 

1 Offset 1 (1) 

0 Offset 1 [0] 



Reset Stste 



0 
0 
0 
0 
0 
0 
0 
0 



This register is used to provide access for up to 2 Mbytes of display memory with 16-Kbyte 

granularity. 



• When GRB[0] = 0. this register is disat>led. 

• WhenGRB(0) = 1: 

— and A(l 5] = 1 . the contents of GRA(7:0) are added to the contents of 
A[19:12] to provide access to up to 1 Mbyte of address into display 
memory, with 4-Kbyte granularity. 

— and GRB[5] s 1 . the contents of GRA{6:0] are added to the contents of 
A[20:14] to provide access to up to 2 Mbytes of address into display 
memory, with 16-Kbyte granularity. 



Bit 



Description 



7:0 



Offset 1 [7:0]: 
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6.7.34 GRB: Graphics Controllsr Mode Extensions Register 

I/O Port Address: 3CF 
Index: B 

Bit DMcription Reset State 

7 Reserved 0 

6 Resen/ed 0 

5 Offset Granularity 0 

4 Enhanced Writes for 1 6-bit Pixels Enable 0 

3 8-Byte-Wide Display Memory Data Latches Enable 0 
2 Extended Write Modes Enable 0 
1 By-8 Addressing Enable 0 
0 Offset Register 1 Enable 0 

This register is used to enable or disable extended write modes which provide enhanced per- 
formance. 

Bit Description 

7:6 Reserved 

5 Offset Grsnuiarity: 

When this bit is programmed to 1. Offset Registers GR9 and GRA are rede- 
fined as containing bits (6:0). In this case: 

• These bits are added to address bits [20:14] to provide access to 2 Mbytes 
of display memory with 16-Kbyte granularity. 

• SR7[4] (the low-order bit of a 1 -Mbyte address page) becomes a don't care. 

• Linear address memory mapping becomes 2 Mbytes on any 2-Mbyte 
boundary. 

4 Enhanced Writes for 16-bit Pixels Enable: 

GRB[2] must be 1 in order to enable this bit. When both GRB[2] and GRB[4] 
are programmed to 1. the CL-GD7S42 will execute the following enharwed 
wnte modes when Extended Write Modes 4 and 5 are enabled and executed: 

• By*16 Addressing Enabled: 

The system address is shitted by 4. relative to tme packed-pixel address- 
ing, so that each system byte address points to a different 8-ptxel (16-byte) 
block in display memory. 

• 1 6-Byte Transfer Enabled: 

Up to 16 bytes (8 pixels) can be written into display memory for each CPU 
byte transfer. 

• GR10 and GR11 Enabled: 

GR10 and GR11 are enabled as foreground and background color exten- 
sions. 

• SR2 Doubling Enabled: 

Each bit of SR2 is used as a pixel write mask for two bytes (one pixel). 



Conunuea on next page 
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6.7^ GRB: Graphics Controller Mode Exttnaions Ragiatar (cont) 
Bit Daseriptlon 



8-Byta-Wlda Oiaplay Mamory Data Latehaa Enabia: 

When this bit is 1 . display memory data latches are 8 bytes wide rather than 
the normal 4 bytes. 

Extended Write Modes Enable: 

When this bit is 1, the CL-G07542 will enable and execute the following 

extended write modes: 

• fr^yte Tranafer Enabled: 

— When GRB[2] s 1 . up to 8 bytes (8 pbcela) can be written into display 

memory for each CPU byte transferred. 
— . When GRB{2] = 1 and GRB[4] « 1, up to 16 bytes can be written into 

display memory for color expansion. 
GR5[21 Enabled: 

When GRB{2] » 1 . Extended Write Modes 4 and 5 can be enabled. 
GRO Extended: 

When GRB[2] s i . Register GRO is extended from 4 bits to 8 bits. 
GR1 Extended: 

When GRB[2} s 1 , Register GR1 is extended from 4 bits to 8 bits. 
SR2 Extended: 

When GRB[2] » 1 . Register SR2 is extended from 4 bits to 8 bits. 
GRB[4] Enabled: 

When GRB[2] ^ 1 . QRB[4] is enabled. 



By-8 Addresaing Enable: 

When this bit is 1 / the system address is shifted by 3, relative to true 
packed-pixel addressing, so that each system byte address points to a dif- 
ferent 6-pixel (6-byte) block in display memory. 
When GRB[4] s i , this bit is a don*t care. 



Offset Regiater 1 Enable: 

When this bit is programmed to 1. the vaiue in system address [15] will be 
used to choose between Offset Register 0 and Offset Register 1 . 
When this bit is programmed to 0. the value in system address [15] will be 
ignored, and Offset Register 0 will always be chosen. 
This bit must always be programmed to a 0 for 1 Mbyte of linear addressing. 
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6.7.35 GRC: Color Koy Comparo Register 

I/O Port Address: 3CF 
Index: C 



Bit Description 

7 Color Key Compare [7] 

6 Color Key Compare {6] 

5 Color Key Compare (5] 

4 Color Key Compare [4] 

3 Color Key Compare [3] 

2 Color Key Compare [2] 

1 Color Key Compare [1 ] 

0 Color Key Compare [0] 



This register contains an 8-bft value that is compared to video data. For more information, 
refer to Appendix A8. 

Bit Description 

7:0 Color Key Compare [7:0]: 

This register contains an S-brt value that is compared to the video date. When 
Mode Swrtching 10 or 11 is chosen, a match between this value In GRC[7:0) 
and the video data value will cause the video date pixel to be replaced with 
date from the feature connector 
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6.7.36 GRD: Color Kay Compare Maak Regiatar 

I/O Port Address: 3CF 
Indax: 0 

Bit Daacription RaaatStata 

7 Color Key Compare Mask [7] ^ 

6 Cotor Key Compare Mask [6] 0 
5 Color Key Compare Mask [5] 0 
4 Cotor Key Compare Mask [4] 0 
3 Cotor Key Compare Mask [3] 0 
2 Cotor Key Compare Mask (2) 0 
1 Cotor Key Compare Mask (1) 0 
0 Cotor Key Compare Mask {Oj 0 

This register contains an S-bit mask under which the color key comparison of GRC is made. 
For more information, refer to Appendix A8. 

Bit Deacri ption — — 

7 0 Color Key Compare Mask [7:0]: 

A bit value of 1 for a GRD bit will cause the corresponding video data bit to be 
masked out and nfil partapate in the color comparison. 
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6.7.37 GRE: PCNBurst and GrMn-PC Control Register 

I/O Port Address: 3CF 
Index: E 

Bit Description 

7 Reserved 
6 Reserved 
5 Reserved 

4 Enable PCI-Bus Burst-Write Mode 

3 Enable Extensive PCI-Bus Burst-Write Mode 

2 DPMS (Green PC) Control [1] 
1 DPMS (Green PC) Control [0] 
0 DCLK Output Drvided By Two 

This register contains miscettar>eous control bits. 
Bh Description 
7:5 Reserved 

4 Enable PCI-Bus Burst-Write Mode: 

• When the PCI bus is selected (SR22[7] s i or SR22(0] » 1), and this brt is 
1. the CPU may execute burst writes during vertical norvdisptay time. 

• When the system BitBLT (bit block transfer) is enabled, the CL-GD7542 au* 
tomatically disables this burst-write function. 

• The CL-G07542 does not support PCt-burst*read cydes. 

3 Enable Extensive PCI-Bus Burst-Write Mode: 

When the PCI bus is selected (SR22r71 s 1 or SR22[0] s 1). and this bit is 1. 
the CPU may execute burst writes anytime durir^g a frame. 

T\ DPMS (Green PC) Control [1:0]: 

These two bits control the CRT monitor power as specified in the Display 
Power Managemerrt Signalling (DPMS) specification, as shown in the follow- 
ing table: 



GRE 


CRT 
Monitor 
Power 

Mode 


VSYNC 
Activity 


HSYNC 
Activity 


DAC 
Power 


CL-G07542 

Power 
Management 
Mode 


[2] 


111 


0 i 0 


On { Pulsing 


Puismg 


On 


Active 


0 


1 


Standby 


Putsing 


Stats at MISC[61 
inactive level 


Off 


Active. Standl>y. 
or Suspend 




0 


Suspend 


Static at MiSCrn 
inactive tovel 


Pulsing 


Of! 


Acbve. Standkyy. 
or Suspend 


1 i 1 

i 


on 


Static at Miscn 
inactive tevei 


Slate at MISC(6] 
inactive level 


on 


Active. Standt>y. 
or Suspend 
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6.7.37 GRE: PCKBurtt and QrMfvPC Control Regiator (Cont) 
Bit Oeocriptlon - 

2:1 (conr.) Because the DPMS CRT power*management modes are not related to the 
CL-G07542 controller power-management modes, they can be independently 
programmed, except for the following resthcbons: 

• Prior to placing the CL-G07542 in Suspend mode, the BIOS may program 
any DPMS power-saving mode for the CRT. 

~ The 32-kHz input to the CL-G07542 Is used to provide any sync putse 
required by the DPMS. 

• When the CL-G07542 timer-driven (that is, hardware-controlled) Standby 
mode is used, the DPMS STANDBY signal is forced by the hardware. 

— Because the CL-GD7542 Standby mode is timer^riven, software 
control is not allowed. 

• When the CL-GD7542 is in LCD-onty mode, the BIOS must set GREt2:1] = 
1 1 to power off any CRT that may be connected to the notebook computer. 

• The inactive static VSYNC and HSYNC signal levels are determined by the 
polarity selection in External/General Register MISC[7:6]. 

— When MISCfT] « 1. the inactive level is k>w forthe VSYNC signal. 

— When MISC[6] s 1. the inactive level is low forthe HSYNC signal. 

0 DCLK Output, Divided By Two: 

• When this b^ is 0. the CL-GD7542 operates normally. 

• When this bit is 1 . the CL-GD7542 emulates external DAC docking mode 1 . 

— The DCLX rising edge can be used to clock a 16-bit data pixel tow byte. 

— The DCLK falling edge can be used to dock a 16-bit data pixel high byte. 

• In the CL-GD7542. the option of setting this bit to 1 : 

— works only for the CRT-only mode. 

^ does not work for the LCD or SimulSCAN mode. When this bit is 1 . the 
dock to the LCD section is also divided by two, which prevents tiie LCD 
from working property. 
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6.7.38 GR10: 16-bit Pixel Beclcground Color High Byte Register 

I/O Port Address: 3CF 
Index: 10 



Bit Description R*^t State 

7 Background Color [15] 0 

6 Background Color [1 4] 0 

5 Background Cok)r [13] 0 

4 Background Color [12] 0 

3 Background Color [11] 0 

2 Background Color [10] 0 

1 Background Color [9] 0 

0 Background Color [8] 0 



This register contains the high-order eight bits of the background ook>r for Extended Wrfte 
Mode 5. 

BK Description 

7:0 Background Color [15:8]: 

• The contents of this register 

— are the high-order eight bits of the background color for Extended Write 
Mode 5. 

^ are sent to display memory map planes 1 and 3. 

• The contents of Graphics Controller Register GRO: 

— are the k>w-order eight t)its of the background color for Extended Wrfte 
Mode 5. 

— are sent to display memory map planes 0 arKj 2. 
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6.7*39 QR11: 16-bit PIxal Foreground Color High Byte Ragistar 

I/O Port Address: 3CF 
Index: 11 



Bit Oeaeriptlon Raaat State 

7 Foreground Color (15) 0 

6 Foreground Color [14] 0 

5 Foreground Color [1 3] 0 

4 Foreground Color [12] 0 

3 Foreground Color [ 1 1 ] 0 

2 Foreground Color [10] 0 

1 Foreground Color [9] 0 

0 Foreground Color [6] 0 



This register contains the high-order eight bits of the foreground color for Extended Write 
Modes 5 and 4. 

Bit Deacnption 

7:0 Foreground Color (15:8): 

• The contents of this register 

— are the high-order eight bits of the foreground color for Extended Write 
Modes 5 and 4. 

— are sent to display memory map planes 1 and 3. 

• The contents of Graphics Controller Register GRI : 

— are the low-order eight bits of the foreground color for ExterKled Write 
Modes 5 and 4. 

— are sent to display memory map planes 0 and 2. 
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6.7.40 GR20: BLT Width Low Regiater 

I/O Port Address: 3CF 
Index: 20 

Bit Dewrtptlon R««*tSUte 

7 
6 
5 
4 
3 
2 
1 
0 

This register contains the low^rder eight bits of the BitBLT (bit block transfer) width. For more 
information on the BitBLT refer to Appendix A1. 

Bit Description 

7:0 BLT Width [7:0]: ^ 

This field is the low-order eight bits of the 11 -bit value specifying the wKjth-1 . in 
bytes, of the areas involved in a BitBLT. 



BLT Width rn J 

BLT Width (61 ^ 

BLT Width (5) J 

BLT Width (4) ^ 

BLT Width [3) ^ 

BLT Width (2) ^ 

BLT Width (1) ^ 

BLT Width [0] ^ 
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6.7.41 GR21: BLT Width High Register 



I/O Port Address: 3CF 




Index: 21 






Bit 


OMcription 


neset 9i«ie 


7 


Reserved 




6 


Reserved 




5 


Reserved 




4 


Reserved 




3 


Reserved 




2 


BLT Width [10] 


0 


1 


BLT Width [9] 


0 


0 


BLT Width [8] 


0 


This register 


contair^ the high-order three bets of the BLT width. 




Brt 


Description 




7:3 


Reserved 




2:0 


BLT Width [10:8]: 





This field is the high-order three bits of the 11 -bit value specifying the width- 1, 
in bytes, of the areas involved in a BitBLT. 
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6.7.42 GR22: BLT Height Low Registtr 

I/O Port Address: 3CF 
Index: 22 



Bit 


DMCription 


Reset State 


7 


BLT Height [7] 


0 


6 


BLT Height (6) 


0 


5 


BLT Height (5] 


0 


4 


BLT Height {4] 


0 


3 


BLT Height [3] 


0 


2 


BLT Height [2] 


0 


1 


BLT Height [1] 


0 


0 


BLT Height [0] 


0 



This register contains the low-order eight bits of the BLT height For more information on the 
BitBLT refer to Appendix A1 . 

Bit Description 

To BLT Height [7:0]: 

This field is the low*order eight bits of the KMnt value specifying the height-1, 
in scanitnes. of the areas involved in a BitBLT. 
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GR23: BLT Haight High Register 




I/O Port Address: 3CF 










on 




Reset State 


7 


Reserved 




5 


Reserved 




5 


Reserved 




4 


Reserved 




3 


Reserved 




2 


Reserved 




1 


BLT Height [9] 


0 


0 


BLT Height [8] 


0 


This register 


contains the high-order two bits of the BLT height. 




Bit 


Description 




72 


Reserved 




1:0 


BLT Height [9:8]: 






This field is the high-order two bits of the 10-bit value specifying the height- 1 . 




in scartiines, of the areas involved in a BitBLT. 
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6.7.44 GR24: BLT Destination Pitch Low Register 

I/O Port Address: 3CF 
Index: 24 



Bit Doseriptlon Ros«t State 

7 BLT Destination Pitch [7] 0 

6 BLT Destination Pitch [6] 0 

5 BLT Destination Pitch [5] 0 

4 BLT Destination Pitch [4] 0 

3 BLT Destination Pitch [3] 0 

2 BLT Destination Pitch [2] 0 

1 BLT Destination Pitch [1] 0 

0 BLT Destinaton Pitch [0] 0 



This register contains the low-order eight bits of the BLT destination pitch. For niore informa* 
tion on the BrtBLT, refer to Appendix Al . 

Bit Description 

7:0 BLT Destination Pitch [7:0]: 

This field is the tow-order eight bits of the 12*bit value spedfying the destina- 
tion pitch (that is, the scanline-to-scanline byte address offset) of the areas 
involved in a BitBLT. 



CL 28687 

' Prebminan Data Book 



EXTENSION REGISTERS CL-GD7542 (Nortic) Technical Ratef»nce Manuai 



6 J.45 GR25: BLT Destination Pitch High Register 
I/O Port Address: 3CF 
Index: 25 



BH 


Description 


7 


Reserved 


6 


Reserved 


5 


Reserved 


4 


Reserved 


3 


BLT Destination Pitch (11) 


2 


BLT Destination Pitch (10) 


1 


BLT Destination Pitch [9] 


0 


BLT Destination Pitch [8] 



Reset State 



0 
0 
0 
0 



This register contains the high-order four bits of the BLT destination pitch. For more informa- 
tion on the BitBLT refer to Appendix A1 . 



Bit Description 



7:4 Reserved 



3:0 BLT Destination Pitch [11:8]: 

This field is the high-order four bits of the 12-bit value specifying the destina- 
tion pitch of the areas involved in a BitBLT 
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6.7.46 GR26: BLT Source Pitch Low Register 

I/O Port Address: 3CF 
Index: 26 



BH Description Reset State 

7 BLT Source Pitcti [7] 0 

6 BLT Source Prtch (6) 0 

5 BLT Source Pitch [5) 0 

4 BLT Source Pitch (4) 0 

3 BLT Source Pitch [3] 0 

2 BLT Source Pitch [2] 0 

1 BLT Source Pitch [1] 0 

0 BLT Source Pitch [0] 0 



This register contains the low-order eight bits of the BLT source pitch. For more information 
on the BitBLT refer to Appendix A1 . 

Bit Description 

rZ BLT Source Pitch [7:0]: 

This field is the low-order eight txts of the 12-bit vaiue specifying the source 
pitch (that is. the scanline-to-scanline byte address offset) of the areas 
involved in a BitBLT. 
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6.7.47 GR27: BLT SourM Pitch High Register 

I/O Port Address: 3CF 
lr>dex: 27 



Bit Description Reset State 

7 Reserved 

6 Reserved 

5 Reserved 

4 Reserved 

3 BLT Source Prtcti (11) 0 

2 BLT Source Prtch [10] 0 

1 BLT Source Pitch (9) 0 

0 BLT Source Pitch [6] 0 

This register corrtains the high-order four bits of the BLT source pitch. 

Bit Description 



7:4 Reserved 



3:0 BLT Source Pitch [11:8]: 

This field is the high-order four bits of the 12-btt value specifying the source 
pitch (that is. the scanline-to-scanline byte address offset) of the areas 
involved in a BitBLT 
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6.7.48 GR28: BLT Destination Start Low Regiatar 

I/O Port Address: 3CF 
index: 28 



Btt 


Oeecfiptlon 


RMetS 


7 


BLT Destination Start [7] 


0 


6 


BLT Destination Start [6] 


0 


5 


BLT Destination Start [5] 


0 


4 


BLT Destination Start [4] 


0 


3 


BLT Destination Start [3] 


0 


2 


BLT Destination Start [2] 


0 


1 


BLT Destination Start [l] 


0 


0 


BLT Destination Start [0] 


0 



This register contains t^e low-order eight bits of the BLT destination start For more informa* 
tion on the BitBLT refer to Appendix A1 . 

BK Description 

7:0 BLT DeeUnation Start [7:0]: 

This field is the low-order eight btts of the 2l*b(t BLT destination start value 
that specifies the byte address of tine beginning destination pixel for a BitBLT 
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6.7.49 GR29: BLT Destination Start Mid Register 

I/O Port Address: 3CF 
index: 29 

Bit DMcrtptlon State 

7 BLT Destination Start [15] 0 

6 BLT Destination Start [14] 0 

5 BLT Destination Start [13] 0 

4 BLT Destination Start [12] 0 

3 BLT Destination Start [11] 0 

2 BLT Destination Start [10] 0 

1 BLT Destination Start [9] 0 

0 BLT Destination Start [8] 0 



This register contains the middle eight bits of the BLT destination start 

Bit Description ^ 

7:0 BLT Destination Start [15:8]: 

This field is the middle eight bits of the 21 -bit BLT destination start value that 
specifies the byte address of the beginning destination pixel for a BitBLT 
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6.7.50 GR2A: BLT Destination Start High Register 

1/0 Port Address: 3CF 
Index: 2A 

Bit Description Rasrt State 

7 Reserved 
6 Reserved 
5 Reserved 

4 BLT Destination Start (20) 0 

3 BLT Destination Start (19) 0 

2 BLT Destination Start (18) 0 

1 BLT Destination Start (17] 0 

0 BLT Destination Start (16] 0 

This register contains the high^rder five bits of the BLT destination start. 
Bit Description ' 

7:0 BLT Destination SUrt [20:1 6]: 

This field is the high-order five bits of the 21 -bit BLT destination start value that 
specifies the byte address of the beginning destination pixel for a BrtBLT 
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6.7.51 GR2C: BLT SourM Start Low Register 

I/O Port Address: 3CF 
Index: 2C 



Bit Description Reset State 

7 BLT Source Start [7] 0 

6 BLT Source Start [6] 0 

5 BLT Source Start [5] 0 

4 BLT Source Stan [4] 0 

3 BLT Source Start [3] 0 

2 BLT Source Start [2] 0 

1 BLT Source Start [1] 0 

0 BLT Source Start [0] 0 



This register contains the low*order eight bits of the BLT source start For more information 
on the BitBLT. refer to Appendix A1 . 

Bit Description 

7:0 BLT Source Start [7:0]: 

This field is the low*order eight bits of the 21 -bit BLT source start value that 
specTfies the byte address of the beginning source pixel for a BitBLT. 
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6 J.52 GR20: BLT SourM Start Mid Register 

I/O Port Address: 3CF 
Index: 20 



Bit DMcrlption RM«t State 

7 BLT Source Start [15] 0 

6 BLT Source Start [14] 0 

5 BLT Source Start (13] 0 

4 BLT Source Start [12] 0 

3 BLT Source Start [11] 0 

2 BLT Source Start [10] 0 

1 BLT Source Start [9] 0 

0 BLT Source Start [8] 0 



This register contains the middle eight bits of the BLT source start 

Bit Description 

7:0 BLT Source Start [15:8]: 

This fieid is the middle eight bits of the 21 -bit BLT source start value that spec- 
ifies the byte address of the beginning source pixel for a BitBLT. 
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6.7.S3 GR2E: BLT Sourn Start High Ri 

1/0 Port Address: 3CF 
Index: 2E 

Bit OMcriptton 
7 Reserved 
6 Reserved 
5 Reserved 
4 BLT Source Start [20] 

3 BLT Source Start [19] 

2 BLT Source Start [18] 

1 BLT Source Start [17] 

0 BLT Source Start [16] 

This register contains the high-order five bits of ttie BLT source start 
Bit Description 

7:5 Reserved 

4:0 BLT Source Start [20:16]: 

This field is the high-order five t)its of the 21-blt BLT source start value that 
specifies the byte address of the beginning source pixel for a BitBLT. 



eglater 



Reset State 



0 
0 
0 
0 
0 
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6.7.54 GR30: BLT Mod« Register 

1/0 Port Address: 3CF 
Index: 30 



BH 

7 
6 
5 
4 
3 
2 



OMcription 

Enable Color Expand 
Enable 6x6 Pattern Copy 
Reserved 

Color Expand / Transparency Width 

Enable Transparency Compare 

BLT Source Display Memory / System Memory 

BLT Destination Display Memory / System Memory 

BLT Direction 



Reset State 

0 
0 



0 
0 
0 
0 
0 



0 



This register contains the bits that specify the BitBLT (bit block transfer) details, but not the 
BLT raster operation. For more infomtation on the BitBLT. refer to Appendix A1 . 



• When this bit is programmed to 1, the raster operation source will be the 
expanded result from the bit*mapped source. 

— The destination must be screen memory. 

— The direction must be incremental. 

— Raster operations are available for all block moves. 

— Graphics Controller Registers GRO and GR1 and Extension Registers 
GR10 and GR1 1 are used for bit-map oolor-expanded BLT operations. 

— When the source data is expanded, the most-signiffcant bit of the first 
source byte will become the first pixel in the screen memory destination. 

— For color-expanded BLTs (the source is system memory or display 
memory), each logical line must be an even byte. 

— Source bytes must be completely used. As a result, when a logical 
line is not an even multiple of eight pixels, •dumm/ bits are used to 
fill it out to an even byte. 

— 'Dummy' bits will be ignored under control of the BLT wkfth setting. 

— When the source of color^xpanded data is display memory, the source 
starting address must be on a 4.byte boundary, and the addressing will 
always be linear. (The source pitch will be ignored.) 

— Fo. information regarding color expansion, refer to Appendix A4. 

• When this bit is programmed to 0. the raster operation source will be the 
pixel data read from the source. 



Bit 



Description 



7 



Enable Odor Expand: 



Continued on next page. 
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6.7S4 GR30: BLTMode Register^cong 

BH Description 

6 Enable 8x8 Pattern Copy: 

When this bit is 1, the source pattern will be copied repeatedly to the destina- 
tion rectangular area. 

• The pattern source must be aligned on a four-byte boundary. 

• The pattern source will be linear-addressed data in one of three anange- 
ments as shown in the following table: 



Operating Mode 


Pattern Source Arrangement 


Celof Ejyamion Enafattd 


8 tiytes ct monochrome Nfrnip for the 8x6 pattern 


8-b(t Pixels 


64 bytes Of color d«U for 64 pbceU 


16-M Pixels 


128 bytes of color date for 64 pixels 



5 Reserved 

4 Color Expand / Transparency Width: 

• WhenGR30(71is 1: 

— and this bit is 1 . the bit-mapped source will be expanded to 1 6 bits/pixef . 

— and this bit is 0. the bit-mapped source will be expanded to 8 bits/pixel. 

• WhenGR30(3]is 1: 

— and this bit is 1. the transparency compare will be on 16-bit pixels. 
— andthis bit is 0. the transpar ency compare will be on 8-bit pixels. 

3 Enable Transparency Compare: 

• When this bit is 1 . then for each pixel, the result of the raster operation is 
compared to the Transparent Color Registers (Extension Registers GR34 
and GR35). 

— When the compare is a match, data are not written to the destination. 

— When the color-expand BLT is to be used with an opaque foreground 
and a transparent background (similar to Extended Write Mode 4). the 
transparency feature must be used, and the transparent color must be 
set to the background color. 

• When this bit is 0, the data are written to the destination without regard to 
Transparent Color Registers GR34 and GR35. 

Connnued on next page. 
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6.7^ GR30: BLT Mode R9g\9fr(cont) 
Bit Description 

2 BLT Source Display Memory / System Memory: 

• When this bit is 1 , the BLT source will be system memory. 

— The CPU will perlomi the system bus transfers, but the CL-GD7542 will 
ignore the address provided with such transfers. 

— The CPU is required to transfer data in increnrwits of four bytes. 
When the total number of bytes moved for a BLT not a multiple of 
four, the CPU must write 'extra* bytes. 

— System-memory-to-system-memory BLTs are not allowed. 

• When this brt is 0. the BLT source wilt be display memory. 

• When system-to-screen BitBLTs are being executed: 

— that involve color expansion, the BLT Source Start Registers GR2C, 
GR2D, and GR2E must be deared to 0. 

— that do not involve color expansion, 1 6-blt host transfers must be used. 
or the system will become n on>operative. 

1 BLT Destination Display Memory / System Memory: 

• When this bit is 1 , the BLT destination will be system memory. 

— The CPU will perform the system bus transfers, but the CL-GD7542 will 
ignore the address provided with such transfers. 

— The CPU is required to transfer data In increments of four bytes. 
When the total number of bytes moved for a BLT is not a multiple of 
four, the CPU must read 'extra' t)ytes. 

— System-memory-to-system-memory BLTs are not allowed. 

• When this bit is 0. the BLT destination will be display memory. 

• When system-to-screen BitBLTs are being executed, 1 6-blt host transfers 
must be used, or the system will become non-operat rve. 

0 BLT Direction: 

When this bit: 

• isl: 

— the source and destination addresses will be decremented. 

— The BLT will proceed from higher addresses to lower addresses. 

— The starting address will be the highest addressed byte in each area. 

• is 0: 

— the source and destination addresses will be incremented. 
^ — The BLT will proceed from lower addresses to higher addresses. 
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6.7.55 GR31: BLT Start / Status Register 

I/O Port Address: 3CF 



Index: 31 






Bit 


Oescriptjon 


Reset State 


7 


Reserved 




6 


Reserved 




5 


Reserved 




4 


Reserved 




3 


BLT Progress Status (Read Only) 


0 


2 


BLT Reset 


0 


1 


BLT Start /Suspend 


0 


0 


BLT Status (Read Only) 


0 



^ • z 



This register contains the bit that begins a BLT and a bit that indicates whether the BLT has 
completed. For more information on the BitBLT. refer to Appendix A1 . 

Bit Description 

7:4 Reserved 

3 BLT Progress Status (Read Only): 

This brt will be set to 1 at the start of a BLT. 

• When the BLT operation resets (refer to GR32[2]). this bit dears to 0. 
• When the BLT operation suspends (refer to GR 31[1]), this bit remains a 1. 

2 BLT Reset: 

• When this brt is set to 1: 

— The entire BLT engine is immediately reset and any operation in 
progress will be terminated. The operation cannot be restarted. 

— GR31[3) dears too. 

• * This bit must be deared to 0 before any BitBLT operations are attempted. 

1 BLT sun /Suspend: 

• When this brt is set to 1 . the BLT starts with the next available display mem- 
ory cyde. 

• GR31 [0] must be monitored to determine when the BLT is complete. 

• This brt will dear to 0 when the BLT completes. 

• When this brt is deared to 0, the BLT suspends at the cun-ent scaniine end. 

— When the BLT is suspended, the BLT Height Registers reflea the line 
count for the last completed transfer. 

— When the BLT is suspended. GR31(31 remains a 1. 
— A suspended BLT may r esume by setting this bit to 1 . 

0 BLT Status (Read Only): 

• When this bit is a 1 . the BLT is in progress. 

• When this brt is a 0. the BLT is complete. . . ^,,.\ 
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6.7.56 GR32: BLT Raster Operation Register (ROP) 

I/O Port Address: 3CF 
Index: 32 



BH Description Reset State 

7 fn 0 

6 f(6) 0 

5 f[5] 0 

4 f[4] 0 

3 f[3) 0 

2 f(2] 0 

1 f(1) 0 

0 f(0] 0 



This register selects a raster operation function. For more information, refer to Appendix A1 . 
Bit Description 

tIo f [7:0]: — — — ^— 

This eight-bit value selects 1 of 16 possible two-operand raster operation 
(ROP) functions, as indicated in the table below: 



Z (Logical Function: 
Algebraic Notabon) 


ROP No. 
(Hex) 


Comparable 
Mieroaoft Name 


Value Mieroaoft 
UaaatoGetROP 


0 


00 


BLACKNESS 


00000042 


1 


OE 


WHrTENESS 


00FF0062 


s 


OD 


SRCCOPY 


OOCCOQ20 


0 


06 




00AA0029 


•s 


oo 


NOTSRCCOPY 


00330006 


•D 


06 


DSTINVERT 


00550009 


S.D 


05 


SRCAND 


008800C6 


S.-D 


09 


SRCERASE 


00440328 




50 




00220326 


-S.-D 


90 


NOTSRCERASE 


0011 0OA6 




60 ( 


SRCPAIhfT 


00EE0066 




AD 1 




00DO0228 


.s*o 1 


D6 1 


MERGEPAINT 


00BBO226 




OA I 




007700E6 


S-.D 


59 1 


SRCINVERT (xor) 


00G60046 


S - D i 


95.. 1 


* (xnor) 


00990066 
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6.7.57 GR34: BLT Transparent Color Low Register 

I/O Port Address: 3CF 
Index: 34 



Bit Oescription Reset State 

7 BLT Transparent Color [7] o 

6 BLT Transparent Color [6] 0 

5 BLT Transparent Color [5] 0 

4 BLT Transparent Color (4) o 

3 BLT Transparent Color [3] 0 

2 BLT Transparent Color (2) 0 

1 BLT Transparent Color [1 ] o 

0 BLT Trartsparent Color joj o 



This register contains the low-order eight bits of the 16-bit Transparent Color. For more infor- 
mation on the BitBLT refer to Appendix A1 . 

Bft Description 

7:0 BLT Transparent Color P:0]: 

• This field is the low-order eight bits of the BLT Transparent Color. 

• When GR30[3] = 1 , this value will be compared with the raster operation re- 
suit If It is equal, the raster operation result is not wrttten to the destination. 
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6.7.58 GR35: BLT Transparent Color High Register 

I/O Port Address: 3CF 
Index: 35 



Bit Description Reset State 

7 BLTTransparent Color [15] 0 

6 BLT Transparent Color [14] o 

5 BLT Transparent Color [13] o 

4 BLT Transparent Color [12] 0 

3 BLT Transparent Color [11] o 

2 BLT Transparent Color [10] 0 

1 BLT Transparent Color [9] 0 

0 BLT Transparent Color [8] o 



This register contains the highorder eight bits of the 16-blt Transparent Color. For more infor- 
mation on the BitBLT, refer to Appendix A1 . 

Bit Description 

7:0 BLTTransparent Color [15:8]: 

• This field is the high-order eight bits of the BLT Transparent Color. 

• When Graphics Controller Register GR30(3] = 1. this value will be com- 
pared with the raster operation result. If it is equal, the result is not written 
to the destination. 

• For 8-bit color modes. Graphics Controller Register GR35 must be set 
equal to GR34. 
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6.7.59 GR38: BLT Transparent Color Mask Low Register 

I/O Port Address: 3CF 
Index: 36 



Bit 


DMcription 


Reset State 


7 


BLT Transparent Color Mask [7] 


0 


6 


BLT Transparent Color Mask [6] 


0 


5 


BLT Transparent Color Mask [5] 


0 


4 


BLT Transparent Color Mask [4] 


0 


3 


BLT Transparent Color Mask [3] 


0 


2 


BLT Transparent Color Mask [2] 


0 


1 


BLT Transparent Color Mask [1] 


0 


0 


BLT Transparent Color Mask [0] 


0 



This register contains the low-order eight bits of the 16-bft Transparent Color Mask. For more 
information on the BItBLT refer to Appendix A1. 

Bit Description 

7:0 BLT Transparent Color Mask [7:0]: 

• This field is the tow-order eight bits of the BLT Transparent Color Mask. 

• When Graphics Controller Register QR30[3] = 1 , the transparent color will 
be compared with the raster operation result under this mask. If it is equal, 
the result is not written to the destination. 

• A 1 in any bit location makes the corresponding compare a don't care. 
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6.7.60 GR39: BLT Transparent Color Mask High Regiater 

I/O Port Address: 3CF 
Index: 39 

Bit OMcriptlon Reset State 

7 BLT Transparent Color Mask (15) 0 

6 BLT Transparent Color Mask (1 4] 0 

5 BLT Transparent Color Mask (1 3) 0 

4 BLT Transparent Color Mask [1 2] 0 

3 BLT Transparent Color Mask 111) 0 

2 BLT Transparent Color Mask [10] 0 

1 BLT Transparent Color Mask [9] 0 

0 BLT Transparent Color Mask [8] 0 

This register contains the high-order eight bits of the 16-bit Transparent Color Mask. 
Bit DMcrtption 

To BLT Transparent Color Mask [15:8]: 

• This fiekl is the high-order eight bits of the BLT Trartsparent Color Mask. 

• When Graphics Controller Register GR30[3] = 1 , the transparent color will 
. be compared with the raster operation result under this mask. If it is equal. 

the result is not written to the destination. 

• For 8-b(t color modes, GR39 must equal GR38. 

• A 1 in any bit location makes the con^esponding compare a don't care. 
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6.7.61 CR19: InterlaM End Register 

I/O Port Address: 3?5 
Index: 19 



Btt 


DMcriptton 


Reset State 


7 


Interlace End [7] 


0 


6 


Interlace End [6] 


0 


5 


Interlace End [5] 


0 


4 


Interlace End [4] 


0 


3 


Interlace End [3] 


0 


2 


Inteilace End [2] 


0 


1 


Interlace End [1] 


0 


0 


Interlace End [0] 


0 



NOTE: The T in the above register address is 'B' in Monochrorrw Mode and D' In Oolor Mode. 
This register contains the ending horizontal character count for the Odd Field VSYNC. 
Bit Description 

7:0 Interlace End: 

• This value is the numt>er of characters in the last scanline of the Odd Field 
in interlaced timing. 

• This value can fc>e adjusted to center the scanlines in the Odd Field half-way 
t)etween scanlines In the Even Field. 

• This register is typically programmed to approximately half of the Horizontal 
Total. 
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6.7.62 CR1A: Miscellaneous Control Register 

I/O Port Address: 3?5 
Index: 1A 



Bit Description Reset State 

7 Vertical Blanking End Extension [9] o 

6 Vertical Blanking End Extension [8] 0 

5 Horizontal Blanking End Extension [7] o 

4 Horizontal Blanking End Extension [6] 0 

3 DAG Mode Switching / Overlay Mode Control (1 ] 0 

2 DAG Mode Switching / Overlay Mode Gontrol (oj 0 

1 Enable Double Buffered Display Start Address 0 

0 Enable Interlaced Timing o 



NOTE: The *?• in the above register address is in Monochrome Mode and in Color Mode, 
this register contains timing extension bits as well as sonne miscellaneous control bits. 
Bit Description 

7:6 Vertical Blanking End Extension [9:8]: 

This two-bit fieW is used to extend the Verticai Blanking End value to 10 bits 

• These bits are enabled only when CR1 B[5] is 1 or when CR1 B[7] is 1 . 

• For more information on the fu nctioning of these bits, refer to CR16. 

5:4 HoHzontal Blanking End Extension [7:6]: 

This two-bit fiekj is used to extend the Horizontal Blanking End value to 8 bits 

• These bits are enabled only when CR1 B[5] is 1 or when CR1 B(7J is 1 . 

* For more information on the function ing of these bits, refer to CR3{4:0]. 

32 DAC Mode Switching / Overlay Mode Control [1 :0J: 

This field is used to select DAC Mode Switching and Overtay Mode, as sum- 
manzed in the following table. For more information, refer to Appendix A8. 



CR1A 


DAC Mode 
Switching 
Enabled or 
Disabled 


Overtay Mode Control 


13] [2] 


1 

0 j 0 

i 


(Normal VGA<ompatible operation.) 


OisaDied { No Overlay. 


0 1 1 


Enabled 


Overlay controlled with FCEVIDEO#. 


i 1 ! 0 


Enabled 


Overlay controlled with color key and OVRW#. 


1 1 1 


Enabled 


Overlay controlled with color key only 



Conjinueo on next page. 
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6.7.62 CR1A: Miscellirteous Control Register (cont) 
Btt Description 

1 Enable Double Buffered Display Start Address: 

When this bit is 1. the Display Start Address will be updated on the VSYNC 
fdlowtng a write to Start Address i^w. This update provides control of display 
frame switching without the need to expticttty monitor VSYNC. 

0 Enable Interlaced Timing: 

When this bit is 1 . it enables interlaced timing. 

• In text nnode. interlaced sync is enabled. 

• In graphics mode: 

— Both intertaced sync and video data are enabled. 

— For both interlaced sync and video data, the CRTC Scanline Double bit 
(CR9[7J) must be 0. 

— Graphics modes 4 and 6 must always be non-interlaced. 

• When this bit is 1 , IRQ requests are generated only at the end of odd fields, 
that is, at the end of a frame. 
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6.7.63 CRIB: Extended Display Controls Register 

I/O Port Address: 3?5 
Index: 1B 



Bit Description Reset State 

7 Enable Blanking End Extension o 

6 EnatHe Text Mode Fast- Page o 

5 Blanking Control 0 

4 Offset Register Extension [8] o 

3 Screen A Start Address Bit [18] 0 

2 Screen A Start Address Bit [17] o 

1 Enable Extended Address Wrap o 

0 Screen A Start Address Bet [16] o 



NOTE: The T in the above register address is "B* in Monochrome Mode and V in Color Mode. 
This register contains nrtiscellaneous bits that control extended display functions. 
Bit Description 

7 Enable Blanking End Extension: 

• When this bit is 1 . the VerticaJ and Horizontal Blanking End Extension bits 
of CR1Ar7:6] and CRI A(5:4] are enabled, regardless of the CR1B[5] level. 

• When this bit is 0 and CR1B[5] = 0, the Vertical and Horizontal Blanking 
End Extension bits of CR1A[7:61 and CRI A[S:4] are disabled. 

6 Enable Text Mode Fast-Page: 

• When this bit is 0. ail font fetch cydes take place as random-read cydes. 
This bit must 0 for star^ard VGA dual-font operatk^n. 

• When this bit is 1. fast-page-mode cydes will be used to fetch font data. 
This setting allows for text modes with a VCLX greater than 30 MHz, as is 

required for 132 -oolumn modes. 

5 Blanking Control: 

• When this bit is 0 (the standard VGA mode): 

— The blanking signal generated by the CRTC controls the DAC blanking. 

— The border can be used. (For more information, refer to AR1 1 ) 

• When this bit is 1 : 

— The display enable controls the DAC blanking. 

— The border cannot be used, as the blanking registers will no longer be 
available to control the border. Instead, the blanking registers are used 
lu yenerate the OVRW# signal. 

— The DAC is blanked during the time the border is nonnaily displayed. 

— The OVR W# pin is an output and follows the blanking signal generated 
by the CRTC. 

— The Vertical and Horizontal Blanking End Extension Bits in CRI A[7:4] 
are enabled and used to specify the active portion of the video overlay. 

For more in formation, refer to Appendix A8. 

Contmuea on next page. 
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6.7.63 CRIB: Extended Oieplay Controle Register (oont) 
Bit Oeecflption 



4 Offset Register Extension [8]: 



This bit is tf>e most-significant ninth bit of the CRT Controlter Offset field. For 
more information, refer to CRT Controller Offset Register CR13. 



These are the most-significant two bits of the CTR Controller Screen A Start 
Address Registers CRC and CRO. Bit 16 is in CR1B[0]. 



• When this bit is 0. VGA compatibility is offered as follows: 

— the CRTC Character Address Counter is 16 bits wide. 

— the display memory address wraps at 64K maps (for 256K total 
memory). 

• When this bit is 1: 

— and Chain-4 addressing is selected (Sequencer Register SR4[3) =1), 
then DRAM addresses MA(0] and MA(1) are supplied from 
addresses XMA[16] and XMA[17]. 

The other DRAM addresses are supplied from the XMA(18:12) 
addresses, which are the sum of bus addresses XAI16:12] and either 
Graphics Controller Offset Register 0 (GR9) or Offset Register 1 (GRA). 

— and CRTC Double Word addressing is seiected (CR14[6] = 1). 
then DRAM addresses MA(0] and MA{1) are supplied from 

the CL-GD7542 internal CRT address counter addresses CR[14) and 
CR(1 5]. This action provides four displayable pages in video mode 1 3h. 

— the CL-GD7542 internal CRT character counter addresses CA(16) and 
CA(18) provide up to 256K bytes in each bit plane, or one Mbyte of 
packed-pixel memory. 

— the CL-GD7S42 CRT controller address counter is 19 bits wide. 

— the display memory address wraps at the total available memory size. 



This is bit 16 of the Screen A Start Address. Bits 17 and 18 are in CR1B[3:2]. 
For more infomiation. refer to CRT Controller Screen A Start Address Regis- 
ters CRC and CRD. 



Screen A Start Address Bits [18:17]: 



Enable Extended Address Wrap: 



Screen A SUrt Address Bit [16]: 
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6.7.64 GRID: Ovtrlay Mode Register 

I/O Port Address: 3?5 
Index: 10 



Bit 


Desert ption 


Reset State 


7 


Reserved 




6 


Overlay Timing SignaJ Source 


0 


5 


Reserved 




4 


Reserved 




3 


Reserved 




2 


DAG Mode Switching Control [1] 


0 


1 


DAG Mode Switdning Control [0] 


0 


0 


Reserved 





NOTE: The 7* in the above register address is 'B* in Monochrome Mode and 'D' in Color Mode. 
This register contains controls for the extended overlay modes. 
Bft Description 
7 Reserved 

6 Overlay Timing Signal Source: 

• When this bit is 0. and Extension Register GR1A(3:2) = 01. the FCEVID- 
EO# Input is used as the timing signal for the overlay modes. 

• When this bit is 1, and Extension Register CR1A[3:2) = 10. the intemaJly 
generated OVRW# output is used as the timing signal for the overtay 
modes. This bit setting eliminates the need to connect the OVRW# output 

to the FCEVIDEQf Input 

5:3 Reserved 

2: 1 DAG Mode Switching Control [1 :0]: 

This field controls DAG mode switching. CRI AI321 selects the overtay mode. 



on 


ID 


DAC Mode Switch State and Results 


[2] 


ID 


DAG Mode 
Swttch State 


Result for 


Background 


Overlay Window Mode 


0 


0 


Taie. 

Setacted E^dended 
DAC mode is erabted. 


VGA dau from 
display memory 
(typicaJty mode 5F) 


Live video 
(typicalty trtie color) 


0 


1 


False. 

Selected Extended 
DAC mode is enabied6 


Live video 
(typicaity true color) 


VGA data from 
display memory 
(typtcally mode 5F) 


1 


X 


Don't Care. Ejctended 
DAC mode is disabled. 







0 Reserved [ ' 
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6.7.65 CR1E: LCD Shading 

I/O Port Address: 3?5 
Index: 1E 

Btt Deseription AecMS Reset State 



7{MSB) 


Shade Mapping [1] 


RW 


0 


6 


Shade Mapping [o] 


RAV 


0 


5 


Reverse Video for Text Modes 


R/W 


0 


4 


Reverse Video for Graphics Modes 


R/W 


0 


3 


Reserved 






2 


Horizontal CRTC Registers Access Control OvenWe 


R/W 


0 


1 


Text-Mode Contrast Enhancement 


R/W 


0 


O(LSB) 


Graphics Mode Dithering Enable 


R/W 


0 



NOTE: The T in the above register address is B' in Monochrome Mode and V* in Color Mode. 

Bh Description 

7:6 Shade Mapping [1:0]: 

These two bits are used to program monochrome grayscale mapping (that is, 
shading) according to the following table: 



CR1E 


Shade Map 


m 


m 


0 


0 


Qraphics Mode. 

MApul of Look-if» Table conwned to 64 shades, wtth NTSC wwghting. 


0 


0 


Reserved 


1 


0 


TeidMode. 

Diroct display of up to 16 or 64 shades of pbcei data 
(4« planar, or lower 6 8 bits packed^dcef) 


1 


1 


Reserved 



S Reverse Video for Text Modes: 

When this bit is 1 , all text modes are displayed in reverse video. 

^ Reverse Video for Graphics Modes: 

When this bit is 1 , all graphics modes are d isplayed in reverse video. 

3 Reserved 

Continued on next page. 
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6.7.65 CR1E: LCD Shading (com) 
Bit Description 



Horizontal CRTC Registers Access Control Override: 

If this bit t$ 0: 

• and the following condrtions exist: 

— CR20[5] = 1 (tne LCD panel interface is enabled) 

— R9X[3:2] =01 (the LCD panel interface is set for 800 x 600 panel) 

— CR2E(3:2] = 1 1 (horizontal expansion is on) 

— CR2E[5] = 1 (horizontal centering is on) 

then standard CRT Controller Horizontal Registers CR0^,3.4.5 are auto- 
matically used to control the CRT controller. 

• but not all of the above conditions take place as described, then horizontal 
timing shadow registers RiY and RtZ are automatically used to control the 
CRT controller. 

If this bit is 1: 

• then the autonr\atic selection descrit)ed at>ove is overridden, and horizontal 
timing shadow registers RiY and RiZ are automatically used to control the 
CRT controller. 

Text*Mode Contrast Enhancement: 

This bit is used along with R8X(4) to enable text-mode contrast enhancement. 



CR1E[1] 


R8X[4] 


Text-Mode Contrast-Enhancement Characteristics 


0 


0 


No enhancement of text mode. 


0 


1 


Foregnxjnd^only enhancement 

ff SG > PG. then BGC > BG and FGC « 0. 

rf BG < FG. then BGC - BG and FGC s 1. 


1 


0 


Contrast enhancement 

rf BG > FG. then BGC - BG and FGC « 0. 

tf BG < FG, then BGC « 0 and FGC « FG. 



BG = Background. FG = Foreground. xxC = Color 



Graphics Mode Dithering Enable: 

This bit: 

• = 1 to enable dithering in graphics mode. 

• = 0 to disable dithering in non-packed pixel graphics mode. 
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6.7.66 CR1F: LCD Modulation Control 

I/O Port Address: 3?5 
Index: IF 



Bit 

7(MSB) 



DMcription 

External / Internal Modulation Control 



Accoaa 

R/W 
R/W 
R/W 
R/W 
RW 
R/W 
RW 

rvw 



Reset State 



0 
0 
0 
0 
0 
0 
0 
0 



6 
5 
4 

3 
2 



MOD or Retrace LLCLK Control [6] 
MOD or Retrace LLCLK Control [5] 
MOD or Retrace LLCLK Control [4] 
MOD or Retrace LLCLK Control [3] 
MOD or Retrace LLCLK Control [2] 
MOO or Retrace LLCLK Control [1] 
MOD or Retrace LLCLK Control [0] 



0{LSB) 



NOTE: The 7' in the above register address is 3' in Monochrome Mode and t)* in Color Mode. 

This register is used for one of two purposes: 

1 . It controls the characteristics of the LCD Modulation (MOD) signal. 

2. During vertical blanking, it generates extra tine docks (LLCLKs). which have two func- 
tions. 

a. They eliminate any "waterfall motion' (rolling lines appearing on the entire panel). 

b. They guarantee the panel receives a specific number of LLCLKS per frame. 

Bit Description 



External or Internal Modulation Control: 

This bit controls the source of the modulation (MOD) signal for the LCD. 

• Clear this bit to 0 when an LCD needs an externally supplied MOD signal. 

— In this case. CR1 F16:0) can be used to program from 1 to 1 28 scanlines 
before MOD changes polarity. 

— Program CR1F(6;0] to determine the half-period of the square-wave 
output on the MOD pin. based on the programmed number of LLCLKs 



Continued on next page. 
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6.7.66 CR1F: LCD Modulation Control (eont) 
Bit Description 



7(Cont) External or Internal Modulation Control: 

• When CR1 f[7] » 0. the resulting value of the MOD signal is one more than 
the value that is programmed into CR1 Fp:0]. 
— For example, if register bits CR1F[7:0) are programmed: 

— to 0, the half-period of the square-wave MOO output is 1 . 

— to 1 . the half-period of the square-wave MOD output is 2. 

— to 2, the half-period of the square-wave MOD output is 3. 

UCLKS I I I I I I I I I I 



MOD (CR1FI7:0]) = 0 
MOD(CR1F[7:0)) = 1 _J 2~ 
MOD(CR1F[7:0]) = 2 _| 2 



6:0 



• Set this bit to 1 when the LCD generates Its own internal MOD signal and 
does not require an externally supplied MOD signal. (In addition, set 
CR1F[6:0) appropriately, as descri bed beiow.) 

MOD or Retrace LCD Une Dock (LLCLK) Control [6:01: 

• WhenCRIFTTlisO: 

— The LCD requires an externally supplied MOD signal. 

— The contents of CRrF[6:0] can select up to 128 scanlines before the 
MOD signal changes polarity. 

• WhenCRIFTT] is 1: 

— The LCD generates its own internal MOD signal and does not require 
an externally supplied MOD signal. 

— For dual-scan LCDs, program CR1FI6:0] for only the number of 
LLCLKs that appear during vertical retrace (seen on every other half- 
frame of the LCD). 

— For single-scan LCDs, program CR1FI6:0) for the total number of 
LLCLKs for the entire frame of the LCD. 

— The contents of CRI F[6:0) are added to 1 80 hex (3S4 decimal) to 
determine the total number of LLCLKs. fThe number 1 80 hex has been 
determined to allow a working range of LLCLKs.) 

Total number of LLCLKs = leOh + (value in (CR1F(6:0))] 
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6.7.67 CR20: Power Management Regiater 

I/O Port Address: 3?5 
Index: 20 



Bit 


Deseriptien 


Access 


Reset! 


7(MSB) 


Oebounoe Timer Resolution 


R/W 


0 


6 


CRTEnaijie 


R/W 


0 


5 


LCD Enable 


R/W 


0 


4 


Activate Standby Mode 


RW 


0 


3 


Activate Suspend Mode 


R/W 


0 


2 


DRAM Refresh Select [1] 


R/W 


0 


1 


DRAM Refresh Select [0] 


R/W 


0 


O(LSB) 


Text Mode Shatf ng Control 


R/W 


0 



NOTE: The 7' in the above register address is in Monochrome Mode and 'D* in Color Mode. 
Bit Description 

7 Det>ounee Timer Resolution: 

• When this brt is 0, the debounce-timer resolution s 30 ^sec (32-kHz period). 
• When this bit IS 1 , the debounc e-timer resolution s 1 .0 sec. 

6 CRT Enable: 

Setting this bit to 1 enables the analog CRT output from the video DAC. 

5 LCD Enable: 

To enable the LCD interface, set this bit to 1. 

• When this bit has a transition that is : 

— low to high, the CL-GD7542 LCD power-up sequence will occur, 
which enables the intemai LCD BIAS, baddight, logic supply, and drive 
signals. 

— high to low. the CL-GD7542 LCD power-down sequence will occur, 
which disables the internal LCD BIAS, backlight, logic supply, and drive 
signals. 

• When this bit is 1, the Une Frame Signal (LPS) and LCD Une Clock 
(LLCLK) timing signals for monochrome LCDs are generated. These bits 
are generated from the LCD Timing Registers, ROX through RBX. 

— Por nnost TFT-color LCDs, the sync timing programmed by the CRT 
controller is used, in which case, specialty compensated VSYNC and 
HSYNC signals are sent to the LPS and LLCLK outputs. 

— In addition, the display enable signal controls the display data. 

• Whc. . this bit is 1 , some VGA register bits are redefined for LCDs as shown 
in the following table: 

Continued on next page. 
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6.7.67 CR20: Power Management Register ^conr.; 
Bit Description 

5 (Com.) 



VGA-Oeftned 
Register Bite 


New LCD Definltton 
for Register Bite HTien CAny37s 7 


Afl13[3:0) 


When Sequencer Register SRI [0] ■ 0 (DCLX is divNM by 8) and when 
pixel panning, the shift effect of Attrbute ComroUer Register AR13p:0} is 
masked. As a nssuft. a value of either 8h or Oh equab a *no shifr. 


MISCI7:6) 


CRT sync petanty Ms aie redefined for ExtemaVGeneral Register 
MISCt7:6]sothat00.e00xe00LCOand11 .640 x 480100. 


SRI 10) 


This bit is locked toOsothatitiB«8 dota^haracter. 


SR1{3] 


Except tor video mode 13. this bit selects the horizontal^locked timing 
for 40- or 80-column (character) modes. 



NOTE: Clock select bits do not need to be locked. As required by the LCD, 

cfock prpgramming registers must be set for the same frequency. 

Activate SUndby Mode: 

Setting this bit to 1 overrides the cun^ent intemai Standby tinrwr setting and 
imnr>ediately places the CL-GD75 42 into Standby mode. 

Activate Suspend Mode: 

Setting this bit to 1 initiates software-controlled Suspend mode. In this mode 
the power-down sequence is started to blank the LCD. 



DRAM Refresh Select: 

The programming of these two bits control the type of refresh applied to the 
display memory during Suspend mode as follows. 



CR20 


Display Memory Refresh Type 


[2] 


m 


0 


0 


Retr«h cycie 8 ms, CAS'-toefore-RAS*. 


0 


1 


Refresh cyc*e 64-ms. CAS*^ore-RASV 


1 


0 


Self- refresh. 


1 


t 


No refresh. AJI clock inputs are disabled. 

All outputs to display memory are high-iff^edance. 



Text Mode Shading Control: 

When this bit; 

• IS 0. text Shades are aenved directly from foregroundA)ackground data 

* »s 1 . text Shades are oenved me same way as graphics, with CRlERiS), 
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6.7.68 CR21: Power-Down Timer Control 

1/0 Port Address: 3?5 
Index: 21 



29^ 



Bit 


Dttteription 


ACCMS 


Reset! 


7(MSB) 


Timer tor FPBL Control [3] 


R/W 


0 


6 


Timer for FPBL Control (2) 


R/W 


0 


5 


Timer for FPBL Control (1) 


R/W 


0 


4 


Timer tor FPBL Control [oj 


R/W 


0 


3 


Timer for Startdby Mode Control [3] 


R/W 


0 


2 


Timer for Standby Mode Control [2] 


RW 


0 


1 


Timer for Standby Mode Control [1] 


R/W 


0 


O(LSB) 


Timer for Standby Mode Control [0] 


RAN 


0 



NOTE: The *?' In the above register address is "B' in Monochrome Mode and 'D' in Color Mode. 

This register has two timers, each of which control the time at which power to the LCD is 
switched off. 

• Programming CR21 [7:4] controls the time it takes for the LCD backlight to switch off. 

• Programming CR21 [3:0] controls the time rt takes for the Standby mo6e to be entered and 
power to the LCD to be switched off. 

The tinDers operate as follows. 

• Both timers may be set tor times from 1 to 1 5 minutes. 

• A programmed value of zero disables the timer. 

• Instead of 60 seconds, the timers use 64 seconds for each "minute" programmed. 

• The timers subtract a coning factor of 32 seconds from the timed subtotal. 

• For example, a setting of 15 minutes (Fh) will result in:. 

[(15 counts X 64 seconds) - 32 seconds] = 
[(960 seconds) - 32 seconds] s 

928 seconds, or an actual time of (928 60) s 15.5 minutes. 
For typical power-down timer settings, refer to the table shown. 
Bit Description 
7:4 Timer for FPBL [3:0]: 

These bits program the value for the internal flat panel backlight timer. 

3:0 Timer for Standby Mode Control [3:0]: 

These bits program the value for the internal Standby mode timer. 

Continued on next page. 
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6.7.68 CR21: Power*Down Timer Control (eont) 



Table S^. Typical Powr^Down Ttmer Settingt 



CR21 BaeUlght Timer 
Control Bits 


Hex 

Code 


Actual Seeonda 
Programmed 
for Delay Time 
(Seeonda) 


Approximate 
Correaponding 
Delay Time 
(Minutea) 


m 


[6] 




w 


CR21 Standby Mode Timer 
Control Bits 


13] 


[2] 


11] 


m 


0 


0 


0 


0 


Oh 


dtsabied 


dtsabied 


0 


0 


0 


1 


1h 


32 


0.5 


0 


1 


0 


1 


5h 


288 


4.8 


0 


1 


1 


1 


7h 


416 


6.9 


1 


0 


1 


0 


Ah 


608 


10.1 


1 


1 


1 


1 


Fh 


928 


15.5 
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6.7.69 CR23: SUSPI Debounee Timer 

I/O Port Address: 3?5 
Index: 23 



Bit 


Description 




Reset State 


7(MSB) 


SUSPI Debounce Timer [3] 


R/W 


0 


6 


SUSPI Debounce Timer [2] 


RW 


0. 


5 


SUSPI Debounce Timer [1] 


R/W 


0 


4 


SUSPI Debounce Timer [0] 


R/W 


0 


3 


FPBL Control Override 


RW 


0 


2 


FPBL Output State 


R/W 


0 


1 


FPVCC Control Override 


RW 


0 


O(LSB) 


PPVCC Output State 


RW 


0 



NOTE: The T in the above register address is in Monochrome Mode and 'D' in Color Mode. 
Brt Description 



7:4 



SUSPI Debounce Timer [3:0]: 

These bits define the number of seconds the input to the SUSPI pin must 
remain high and stable before the CL*GD7S42 enters Suspend mode. 

• The SUSPI debounce timer may be set fori to 15 seconds. 

• A setting of 0000 disables the SUSPI debounce tinker. 



CR23 


Settmg for SUSPI 
Det>ounoe Timer 
(seconds) 


PJ 


12] 


[1] 


[0] 


0 


0 


0 


0 


0 


0 


0 


0 


^ 


1 


0 


0 




0 


2 


0 


0 




1 


3 


0 


1 




0 


4 


0 


1 




1 


5 


0 


1 




0 


6 


0 


1 


' 1 1 


7 




0 


0 1 


0 


8 




0 




1 


9 




0 


1 1 


0 


10 




0 


1 


1 


11 




1 


0 1 


0 ! 


12 




1 


^ i 


1 1 


13 


^ 


1 


1 ! 


0 1 


14 




1 


1 1 1 1 16 
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6.7.69 CR23: SUSPI Debounce Timer (com) 



Bit Description 



3 


FPBL Control Override: 




Setting this bit to 1 : 




* overrides the flat panel baddight (FPBL) Standby mode 




• enables CR23[2] to control the output state of the flat panel baddight 


2 


FPBL Output State: 




When CR23[3] s 1 , this bit defines the fiat panel backlight output state (1 or 0). 


1 


FPVCC Control Override: 




Setting this bit to 1: 




• overrides the flat panel VCC (FPVCC) Standby mode 




• enables CR23[0] to control the output state of the flat panel VCC 


0 


FPVCC Output State: 




When CR23(1) = 1 , this bit defines the flat panel VCC output state (1 or 0). 
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6.7.70 CR25: Manufacturing Revision ID Register 

I/O Port Address: 3?5 
Index: 25 



Bn 


Ottseription 




Reset State 


7(MSB) 


Manufacturing Revision 


ID [7] 


*MFG revision' 


6 


Manufacturing Revision 


ID [6] 


'MFG revision* 


5 


Manufacturing Revision 


ID [5] 


'MPG revision' 


4 


Manufacturing Revision 


ID [4] 


'MFG revision' 


3 


Manufacturing Revision 


ID [3] 


"MFG revision' 


2 


Manufacturing Revision 


ID [21 


'MFG revision' 


1 


Manufacturing Revision 


ID [1] 


"MFG revision' 


O(LSB) 


Manufacturing Revision 


ID [0] 


'MFG revision' 



NOTE: The r in the above register address is "B' in Monochrofne Mode and V in Color Mode. 

This read-only register is used for factory testing and internal tracking only. Application pro- 
grams should not use this register. 

Bit Description 

7:0 Manufacturing Revision ID [7:0]: 

• These bits are the least-significant eight bits of a ten-bit field that uniquely 
identifies the CL-GD7542 manufacturing revision level 
* The most-significant two bits are in CR27(1 :0]. 
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6.7.71 CR27: Device ID and Manufactuiing Revision ID Register 

1/0 Port Address: 3?5 
Index: 27 



Bit Description Reset State 

7(MSB) Device ID [5] 0 

6 Device ID [4] 0 

5 Device ID [3] 1 

4 Device ID [2] 0 

3 Device ID [1] 1 

2 Device ID [0] 1 

1 MFG Revision ID [9] 1 

O(LSB) MFG Revision ID [8] 1 



NOTE: The *?* in the above register address is 'B' in Monochrome Mode and 'D' in Color Mode. 

This read-onjy register will return in bits [7:2] a value that uniquely identifies the CL-GD7542. 

Bit Description 

7:2 Device ID [5:0]: 

This five-bit field contains a unique value that identlftes the CL-GD7542 as a 
Cirrus Logic product, according to the code below. The product code ID is 
given in both hex and binary values. 



Product 


Corresponding Product Code ID, In CR27I7:2] 


CL-GD7S42 


2Sh (001011b) 



1 :0 Manufacturing Revision ID [9:8]: 

• These bits are the two most-significant bits of a ten-bit field that uniquely 
identifies the CL-GD7542 manufacturing revision level 

• The least-signrficant eight bits are in CR25r7:0]. 
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6.7.72 CR29: CL-GD7542 Configuration Status Register 

I/O Port Address: 3?5 
Index: 29 

Bit Description Reset State 

7(MSB) Suspend Mode Status 0 

6 32kHz Input Status 0 

5 Power*Up/Power-Down Cycling Activity 0 

4 Standby Mode Status 0 

3 Reserved 
2 Reserved 
1 Reserved 
O(LSB) Reserved 

NOTE: The 7* in the above register address is 'B' in Monochrome Mode and 'D' in Color Mode. 

This read-only register identifies the configuration of the nr»emory and bus interface selected 
for the chip. 

Bit Description 

7 Suspend Mode Status: 

• This bit is 1 when the CL-GD7542 is in Suspend mode. This bit remains 1 
from the time the clocks are stopped until 32 mseconds after the clocks are 
restarted, that is. until power-up sequencing is started. 

• While this brt ts 1 . the SUSPST# pin output remains low. 

6 32kHz input Status: 

This bit reflects the status of the 32-kHz input dock. 

• This bit is 1 when the 32-kHz input dock signal is high. 

• This brt is 0 when the 32-KH2 input dock signal is low. 

• This t>lt can be used to create a software timer. 

5 Power-Up^Power-Down Cycling Activity: 

• This bit is 1 while the CL-GD7542 is going through a power-up or power- 
down sequence. 

• This bit can be read in all modes except hardware-controlled Suspend 
mode, which k>cks out access to all registers. 

4 SUndby Mode Status: 

• This bit is 1 when the CL-GD7542 is in Standby mode. This bit remains 1 
from the tine the clocks are stopped until 32 mseconds after the docks are 
restu. itfd. that is. until power-up sequencing is started. 

• While this bit is 1 . the SB YST# pin remains low. 
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6.7.73 CR2C: LCD Interface 

I/O Port Address: 3?5 
Index: 20 



Bit Oeacription Reset SUte 

7(MSB) LCD Class Select [1 ] 0 

6 LCD Class Select [0] 0 

5 Write Protect Horizontal-Timing Shadow Registers 0 

4 Select Set of Hohzontal*Timing Shadow Registers 0 

3 Write Protect CRT Controller Registers for LCD Timing 0 

2 Reserved 

1 Invert LLCLK 0 

O(LSB) Invert LPS 0 



NOTE: The T In the above register address is 'B' in Monochrorne Mode and 'D' In Color Mode. 

Bit Description 

Te LCD Class Select [1:0]: 

These two bits select the class of LCD to be connected. The following table 
lists available choices: 



CR2C 


LCD Class Selected 


m 


16) 


0 


0 


OuaKscan monocivpme LCD selected ft CR2C[7:6) > 00 and R8X[5] ■ 0. 
Singl«-scan monoctirome LCD selected if CR2Q[7:6) - 00 and RSXlSj > 1 . 


0 


1 


Reserved 


1 


0 


Dual-scan ooior STN LCD setectod if CR2Cr7:6] « 10 andSR21(6] » 1. 
Single-scan color STN LCD selocted rf CR2C[7:6] « 10 and SR21(6] - 0. 


1 


1 


TFT-co*or LCDs seteaed 



5 Write Protect Horizontal-riming Shadow Registers: 

• When this bit is 0: 

— The shadow hohrontal timing registers RiY and RiZ (i = 0,2,3.4,5) are 
wnte-proteaed and cannot be accessed. 

— Writing and reading applies only to starxSard VGA horizontal timing 
rCj,.j;ers. 

— Writing to standard VGA registers alone has no affect on CRTC tiniing. 

• When this bit is 1 : 

— Writing is done to both the standard VGA honzontal timing registers and 
the shadow horizontal timing registers RiY and RiZ (i = 0.2.3,4,5). 

— Reading is done only from the shadow registers. 

• To access the standard VGA horizontal timing registers, this bit is a don't 
care. 
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67.73 CR2C: LCD Interfice (oont) 
Bit Description 

4 Select Set of Horizontal*T!ming Shadow Registers: 

This bit selects which set of horizontal-timing shadow registers the CL- 
G07542 uses. When CR2C[5] « 1 and this brt 

• is 0. it selects registers ROY to R5Y, used with the nonnaJ OCLK. 

• is 1 . It selects registers ROZ to R5Z, used with DCLX 2. 

(For information on OCLK 2. refer to SequerKer Register SR1 [3].) 

3 Write Protect CRT Controller Registers for LCD Timing: 

For LCD operation, some CRT controller registers must be write protected, 
that is. the last data bits written are used for CRT controller timing control, and 
a read/write shadow register is enabled for any 8ut>sequent I/O. 

• When this bit is 1 , the CRT Controller registers in the table below are write 
protected for LCD timing. 



CRT Controller 
Register /BHs 


Description of CRT Controller Registers 
That Afs Write Protected for LCD Timing 


CR6 [7:0] 


VerticaJ Total (Protected vahie is used.) 


CRT [7. 5.Z0] 


Vtrtical Overflow btti for total and tync «art 


CR10p:0] 


Vertical Retrace Start (Protactad value is used tor CRT VSYNC. ) 


CR11 17:0) 


VeiticaJ Ratraoe End (Protacted valua ia used for CRT VSYNC.) 


CR15[7:01 


Vaftieal Blanlong Start 


CR16 r7:C) 


Vertical Blanlong End 



2 


Reserved 


1 


Invert LLCLK: 




When this bit is V the LLCLK output is inverted. 


0 


Invert LFS: 




When this bit is 1 . the LFS output is inverted. 
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I/O Bus 



Horizontal 
Timing 
Registers 
are accessed: 



When registers 
take effect 



Either standard 
VGA Horizontal 
Timing Registers 
or Shadow 
HonzontaJ 
Timing Registers 
are seleaed: 



Access when: 
CR2C(5] s: 1 
CR2C[4] s 0 



Access when: 
CR2C[5] = 1 
CR2C[4] = 1 



RiY(i = 0^,3.4,5) 
Shadow Register 



Access when: 
CR2C[5] = 0 



Ri2(i = 0Z3.4,5) 
Shadow Register 



SRI (3) 



CRi (i = 0^,3.4.5) 
Standard VGA 



:5 



(CR1E[2] = 0)&~ 
LCD enabled & 
800 X 600 panel & 
auto^entering on. 



Horizontal timing register values selected 
Figure 6-3 Horizontal Timing Register Values Selection 



Table 6-7. Horizontal Timing Register References 



i CRi (Standard VGA) 
j Horizontal (H) 
, Timing Registers 


Horizontal (H) Timing Shadow Registers 


RiY Registers 


RiZ Registers 


1 CRO 1 H Total 


ROY 


MToftal 


R02 


H Total 


! CR2 1 H Blanking Stan 


R2Y 


H Btaniung Stan 


R2Z 


H Btanking Stan 


CR3 j H Bianiung End 


R3Y 


H Btanking End 


R32 


H Blanking End 


: CR4 j H Sync Sun 


R4Y 


H Sync Stan 


R42 


H Sync Start 


CR5 1 H Sync EnO 


R5Y ( H Sync End 


RS2 


HSync End 
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6.7.74 CR2D: LCD Display Controls 

I/O Port Address: 3?5 
Index: 20 



Bit Description Reset State 

7{MSB) Enable LCD Timing Registers 0 

6 Enable ACTI to Reset Standby Timer 0 

5 Enable VGA Access to Reset Standby Timer 0 

4 Suspend Mode Clock Source 0 

3 Enable ACT) to Reset Backlight Timer 0 

2 Enable VGA Access to Reset Backlight Timer 0 

1 Enable Vertical Auto-Expand for 640 x 480 LCDs 0 

O(LSB) Enable Auto-Center 0 



NOTE: The 7' in the above register address is *6' in Monochrome Mode and '0' in Color Mode. 
Bit Description 

7 Enable LCD Timing Registers: 

• The CRT Controller Index register (CRX) does not have bits to index the 
LCD timing registers (R2X to REX). Instead. CR20[7] acts as an extra CRT 
Controller Index register bit to enable registers R2X to REX. 

• When this brt is 1 . it enables read/write of the hidden LCD Timing Registers. 
R2X through REX, which are mapped at the standard CRTC locations. 
These spedal registers are used to control LLCLK, LFS, and other LCD 
control signals. 

6 Enable ACTI to Reset Standby Timer: 

When this bit is set to 1 , activtty on the ACTI input pin will reset the internal 
Standby Timer. 

5 Enable VGA Access to Reset Standby Timer: 

When this bit is set to 1, any valid VGA memory access will reset the internal 
Standby Timer. 

< Suspend Mode Clock Source: 

This bit selects the source for the dock used during Suspend mode. 

• When this bit is 0. a 32k-H2 dock must be connected to the 32-kH2 pin. 

• When this bit is 0, and when the CL-GD7542 is in Suspend mode, the OSC 
input pin is disabled. 

• When this bit is set to l , the 14M-H2 dock, required on the OSC input pin. 
will be divided by 432 to denve the 32k-H2 clock. 

3 Enable ACT! to Reset Backlight Timer: 

When this bit is set to 1 . activity on the ACTI input will reset the Backlight con- 
trpl timer tor th e LCD. 

2 Enable VGA Access to Reset Backlight Timer: 

When this bit is set to 1 . any valid VGA memory access will reset the Backlight 
control timer for the LCD. 

Continued on next page. 
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6.7.74 CR2D: LCD Display Controls (cont) 
Bit Description 



Enable Vertical Auto-Expand for 640 x 480 LCDs: 

When this bit is 1 . rt enables automatic vertical expansion for 640 x 480 LCDs, 
as controlled by the sync polarity bits in External/General Register MISC[7:6]. 



Aupjst 26. 2994 



MISC 


Automatic Vertical Expansion 


m 


[6] 


0 


0 


In Ct-G07542. uMd for 800 X 600 LCDs wtth rnore than 480 liDM. 
Aeaarved in standard VQA. 


0 


1 


400-ina/200-in# modes. 

400-lra mode is for text only. 

20(Vene mode is for double-ecanned graphics only. 


1 


0 


350-fine modes (teid or graphics} 


1 


1 


480-fine mods (graphics only, no verticaf eo^anaion) 


Expansion Method For Graphics Modes: 


Original 
Number 
of Unas 


Expansion Method for Graphics Modes 


200 


Pattern used is doubl»-«:an and inpie-acan: 2,2,3,2,&3Z3 

This pattern expands 200 lines to 475 ines by esgsan^ every 8 lines to 1 9. 


350 


Pattern used is single-scan and doubie acan: 1.1^1.1^1^M^1.1J2. 
This pattern ei^ands 350 ines to 475 lines by e]9>anding every 14 lines to 19. 


Expansion Method For Text Modes: 


Original 
Unas/ 
Font 


Expanaion Method for Text Modes 


200lirM. 
6 X 8 font 


Nomtal doubie-acan is appiied. 

An sxtra top line and 2 extra bottom lines are edded to each character tw 
(onfy when maximum row scan is set for 7 bnes). 


350 lines. 
6 X 14 tont 


An extra 2 top lines and 3 ettra bottom lines are added to each charaaer row 
lonty when maximum row scan is set for 14 lines). 


400 lines, 
ex 16 font 


An extra top line and 2 extra bottom tirtes era added to each character row 
(onry wr>en manmum row scan is set for 16 lines). 



Enable Auto-Center: 

When t^is bit is 1. and when auto-ejpand btt CR2D{1] is 0 (based on sync 
poianbes). it enables LCD auto-centering. This action uses alternate LFS 
(Line-Frame Start) timing as programmed in LCD Timing registers R2X 
through REX. 
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6.7.75 CR2E: High-Resolution LCD Control Register 

1/0 Port Address: 3?5 
Index: 2E 



Bit Description Reset State 

7(MSB) Expansion Select Override [1] 0 

6 Expansion Select Override [0] 0 

5 Horizontal Centering for 800 x 600 LCDs 0 

4 10-DotTme Fonts 0 

3 Horizontal Graphics Expansion for 800 x 600 LCDs 0 

2 Horizontal Font Expansion for 800 x 600 LCDs 0 

1 Vertical Graphics Expansion for 800 x 600 LCDs 0 

O(LSB) Text Expansion for 800 x 600 LCDs 0 



NOTE: Tbe 7* in the above register address is in Monochrome Mode and 'D' in Color Mode. 
Bit Description 

7:6 Expansion Select Override [1 :0]: 

• When these bits are 00. graphics expansion is controlled by CR2E[3,1 ]. 

• When these bits are 01 . and R9X[3:2] bits are 01 . an 800 x 600 LCD display 
size is selected. However, graphics expansion is disabled, even when bits 
CR2E[3.1]aresetto1. 

• Bit values 10 and 1 1 are reserved for future use. 

5 Horizontal Centering for SCO x 600 LCDs: 

When this bit is 1 . horizontal centering is enabled on 800 x 600 LCDs. 

4 10-Oot True Fonts: 

When this bit is 1 , arid a text mode is selected. 10-dot true fonts are selected. 

3 Horizontal Graphics Expansion for 800 x 600 LCDs: 

When this bit is 1. and a graphics mode is selected, horizontal graphics 
expansion is enabled, which replicates every fourth pixel. 

• For an 800 X 600 LCD. this bit is used to expand 640-pixel data of each 
scanline to 800-pixel data. 

• This bit does not woric in 16-bit/pixel and 24-brt/pixet modes. 

2 Horizontal Font Expansion for 800 x 600 LCDs: 

When this t)it is 1. and a text mode is selected. 8-dot-wide true forns are 
expanded to 10 dots wide finstead of the nonnal 9-dot-wide VGA expansion). 

^ Vertical Graphics Expansion for 800 x 600 LCDs: 

When this bit is 1 . and a graphics mode is selected, vertical graphics on 800 x 
600 LCDs are expanded by: 

• doubling every odd scanline in 350-line and 400-line modes 

• replicating every fourth scanline in 480-line mode 

0 Text Expansion for 800 x 600 LCDs: 

When this bit is 1 . and a text mooe is selected, the text font is expanded by: 

• doubling every odd scanline for 9 x 14 fonts or 8 x 16 fonts 

• tnpling every scanline for 8 x 8 fonts 
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6.7.76 CR2F: Driver and BIOS Revlaion Register 

1/0 Port Address: 3?5 
Index: 2F 

Bit Description 

7(MSB) Driver Revision [3] 
6 Driver Revision [2] 

5 Driver Revision (1) 

4 Driver Revision [0] 

3 BIOS Revision [3] 

2 BIOS Revision [2] 

1 BIOS Revision [1] 

O(LSB) BIOS Revision [0] 



Reset State 

'Driver Revision' 
'Driver Revision' 
'Driver Revision* 
'Driver Revision* 
'BIOS Revision* 
'BIOS Revision* 
'BIOS Revision' 
'BIOS Revision' 



NOTE: The 7' in the above register address is 'B' in Monochrome Mode and '0' in Color Mode. 

This read-onty register will return two 4-btt codes that uniquely identifies the CL-GD7542 to 
drivers and to the BIOS. 



Bit 



Description 



7:4 Drivers Revision [3:0]: 

This 4-blt field contains a 4-brt value that identifies the CL-Q07S42 to various 
software drivers. 



3:0 



BIOS Revision [3:0]: 

This 4-bit field contains a 4*b(t value that identifies the CL-QD7542 to the 
video BIOS. 
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6.7.77 CR30: TV-OUT Control Register 

I/O Port Address: 3?5 
Index: 30 



Bit Description Reset SUte 

7(MSB) PROG Pin-Level Control 0 

6 Reserved 

5 Horizontal Total Dot-Clock Delay Control [1] 0 

4 Horizontal Total Dot-Clock Delay Control (oj 0 

3 TV-OUT Mode Enable 0 

2 NTSC / PAL Output Control 0 

1 CSYNC Dot-Clock Delay Control (1) o 

O(LSB) CSYNC Dot-CkJCk Delay Control [0] o 



NOTE: The T in the above register address is *B' in Monochrome Mode and 'D* in Color Mode. 
BH Description 

7 PROG Pin-Level Control: 

This bit controls the logic level on the CL-GD7542 PROG output pin. When 
this bit is: 

• a 1 , the PROG pin level is high. 
* a 0, the PROG pin level is low. 

6 Reserved 

5:4 Horizontal Total Dot«Clock Delay Control [1 :0]: 

The value in these bits control the dot-dock delay for the horizontal total signal 
according to the following table: 



CR30 


Dot-Clock Delay 




[4] 


0 1 0 


No Delay 


0 1 


Delay * 2 Dot Clocks 


1 


0 


OeUy « 4 Dot CkKks 


1 


1 


DeUy s 6 Dot Ciocto 



3 TV-OUT Mode Enable: 

• When this bit is 1, the W-OUT mode is enabled, and TVON output is high 

• When this bit is 0. the NTSC/PAL. CSYNC. and TVON outputs are all 
forced tow, and CR30[2] is disabled. 

• When Extension Register External RAf^DAC Address / Chip Select Enable 
SR25(5] = 1 . the TVON pin is not controlled by CR30(3]. However, the TV- 

O*^ feature can still be used without a pow er-down feature on CR30[3). 

Continuea on next page. 
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6.7.77 CR30: TV-OUT Control Register (Conl) 
Bit Description 



NTSC / PAL Output Control: 

This bit is programmed to reflect the required input levels to the NTSC/PAL 
encoder. When CR30[3): 

• is 0. this bit is disabled. 

• is 1, and this bit: 

— is 0, this bit creates a tow on the NTSC/PAL output pin. 

— is 1 . this bit creates a high on the NTSC/PAL output pin 



1:0 



CSYNC Dot*Clock Delay Control [1:0]: 

The value in these bits control the dot-dock delay for the generation of a com- 
posite synchronization signal (CSYNC) according to the following table. 



CR30 


HorUontal CSYNC SUrt 


[1] 


[0] 


0 


0 


No Delay 


0 


1 


Detay « 2 Dot Docks 


1 


0 


Deiay > 4 Dot Oooks 


1 


1 


Delay - 6 Dot Oocfcs 
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6.7.78 CR33: MotionVideo~ Window Horizontal Start (XS) / Width (XW) Overflow 

I/O Port Address: 3?5 
Index: 33 



Bit DeMrtption ReMt State 

7(MSB) Reserved 0 

6 MVW Horizontal Start (XS) [9] 0 

5 MVW Horizontal Start (XS) [8] 0 

4 Reserved 

3 MVW Horizontal Start (XW) [9] 0 

2 MVW Horizontal Start (XW) (8) 0 

1 Reserved 

O(LSB) Enable Fast MVA RFO Request 0 



NOTE: The 7' in the above register address is 'B' in Monochrome Mode and 'D' in Color Mode. 

In me MVW (MotionVideo^ Window) architecture, the horizontal position is programmed 
using the number of memory cycles used by the suaounding pixel depth number environ- 
ment. 



Bit Description 



7 ' 


Reserved 


6:5 


MVW Horizontal Start (XS) [9:8]: 




These are the most-significant two bits of a ten*bit field that defines the hoh- 




zontat starting position of the MotionVidec'^ Window. For details, refer to 




Extension Register CR34. 


4 


Reserved 


3:2 


MVW Horizontal Start (XW) [9:8]: 




These are the most-significant two bits of a ten-bit field that defines the hori- 




zontal width of the MotionVideo^ Window, For details, refer to Extension Reg- 




ister CR35. 


1 


Reserved 


0 


Enable Fast MVA FIFO Request: 




This bit enables bypassing the synchronizer in the MotionVideo'^ Window 




Architecture (MVA) circuitry to fill the FIFO faster. 
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6.7.79 CR34: MotlonVideo^ Window Horizontal Start (XS) Ragiatar 



I/O Port Address: 375 
Index: 34 

Bit Deacription Rm« State 

7{MSB) MVW Horizontal Start (XS) [7] 0 

6 MVW Horizontal Start (XS) (6] 0 

5 MVW Horizontal Start (XS) [5] 0 

4 MVW Horizontal Start (XS) (4) 0 

3 MVW Horizontal Start (XS) [3] 0 

2 MVW Horizontal Start (XS) [2] 0 

1 MVW Horizontal Start (XS) [1] 0 

O(LSB) MVW Horizontal Start (XS) [0] 0 



NOTE: The in the above register address is 'B' in Monochrome Mode and "D* in Color Mode. 

In the MVW (Motion Video"^ Window), the starting horizontal position is programmed by using 
the number of memory fetch cycies in the sun'ounding pixel-depth erwironmenL 

Bit Deacription 

7:0 MVW Hortzontai-Start (XS) [7:01: 

• These eight bits are the least-signrficant bits of a tervMt field. 

• CR33[6:5] are the most*signrficant two bits of this field. 

To program XS, the horizontal coordinate to start the MVW on the screen: 

• Determine the number of the pixel at which the MVW will start. 

• Determine the sun'ounding pixeMlepth environment, in bits per pixel. 

• Determine the size of the memory bus. which determines how many bits 
each memory fetch cycle transfers. 

• Obtain the numt>er of pixels per memory fetch cycle by dividing the size of 
the memory bus by the number of bits in the surrounding pixel-depth envi- 
ronment. (If the memory bus is 32 bits wide, and 4 bits per pixel is used for 
the sun'ounding pixekdepth environment then the number of pixels per 
memory fetch cyde is 8.) 

• Divide the number of the pixel at which the MVW will start by the number of 
pixels per memory fetch cyde. 

• Program the resulting value into CR34r7:0). 

For example. 

If: A MVW IS to start at pixel 16. 

The surrounding pixel-depth environment is 4 bits per pixel. 
The memory bus transfers 32 bits (32-bit memory fetch cyde). 

Then; The number of pixels per memory fetch cycle is 32 - 4 = 8 . 

The number of memory fetch cycles needed for a MWV starting 
at pixel 16 wilt be 2. (Starting MVW value pixel number 16-8 
pixels per memory fetch cycle = 2 memory fetch cycies.) 

Program Into CR34f7:0] the value 2 as the number of memory fetch cycles 
needed tor a MVW starting at pixel 16. 
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0 CR3S: MotionVidto^ Window Horizontal Width (XW) Register 



I/O Port Address: 3?5 
Index: 35 



BK 

7(MSB) 

6 

5 

3 
2 
1 

O(LSB) 



Description 

M\M Horizontal 
MVW Horizontal 
MVW Horizontal 
MVW Horizontal 
MVW Horizontal 
MVW Horizontal 
MVW Horizontal 
MVW Horizontal 



Width (XW)r7] 
Width (XW) (6) 
Width (XW) [5] 
Width (XW) [4] 
Width (XW) (3) 
Width (XW) [2] 
Width (XW) [1] 
Width (XW) tO] 



Reset State 

0 
0 
0 
0 
0 
0 
0 
0 



NOTE: The in the above register address is B' in Monochrome Mode and 'D' in Color Mode. 

In the MVW (MotionVideo™ Window) architecture, the horizontal width of the MVW is calcu- 
lated in memory fetch cycles, as explained below. 



BH Descri ption 

7:0 MVW Horizontal Width (XW) [7:0J: 

• These eight bits are the least-signrftcant bits of a ten-bit field. This field 
must be programmed for the MVW. even when the MVW is displayed on 
the full screen. 

• The most-significant bits of this field are in CR33[3:2]. 

To program the number of memory fetch cydes rteeded for the value of XW. 
the horizontal width: 

• Determine the parcel's width in pixels. 

• Determine the color depth of the MVW display. In t>it5 per pixel. 

• Determine the size of the nr^emory bus. which determines how many bits 
each memory fetch cycle transfers. 

• Multjply the panel's width in pixels times the pixel depth. 

• Drvide the above quantity by the numt>er of tnts each memory fetch cycle 
transfers. 

• Program the resulting value into CR35f7:0]. 
For example. 

It a panel is 320 pixels wide. 

the MVW display has a color depth of 16 bits per pixel, and 
the memory bus transfers 32 bits (32-brt memory fetch cycle) 

tnen; m memory fetch cycles, the MVW horizontal width is 160. 

(f320 pixels) X (16 bits/pixel)) * (32 bits/memory fetch cycle] = 

160 memory letch cycles, which is the number to program into CRSSf?:©]. 
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6.7.81 CR36: YUV-to*RGB Conversion and MVW Vertical-Position High Register 



I/O Port Address: 3?5 
Index: 36 

Bit Description Rssst State 

7(MSB) Force Unear Display Memory Map 0 

6 Convert YUV to RGB with Standard AJgorithm or Other 0 

5 Convert YUV to RGB with Excess 1 28 or 2's Complement 0 

4 MVW Memory-Address Offset [8] 0 

3 MVW Vertical End (YE) Position [9] 0 

2 MVW Vertical End (YE) Position [8] 0 

1 MVW Vertical Start (YS) Position (9) 0 

O(LSB) MVW Vertical Start (YS) Position [8] 0 



NOTE: The in the above register address is B' in Monochrome Mode and *D* in Color Mode. 
Bit Description 

7 Force Unear Display Memory Map: 

This t)rt is used to simplify the use of MVA drivers t>y providing a unique way of 
accessing the memor/ for MVW. from the CPU side. 

• When this tMt is 1 . the CPU linearty writes data to the display memory, the 
same way as in extended 8-b(t-per-p(xel packed-pixel modes. 

• Set this bit to 1 . when writing to MVW memory and mnning Microsoft* Win- 
dows in 4-bit-per-pixel planar mode, to ensure that writes to MVW memory 
execute independently of sun^unding graphics. 

• After executing writes to the MVW memory area, the Windows driver must 
set this bit to 0. 

6 Convert YUV to RGB wrth Standard Algorithm or Other 

• When this bit is 1 , the YUV-to-RGB conversion uses tiie algorithm. 
R = Y-kV; G = Y. 0.25U - O.SV; B = Y U 

• When this bit is 0. the YUV-to-RGB conversion uses ttye standard algorithm 
R = Y-f 1 .375V: G = Y-.375U-.75V: B r Y+1 .75U 

5 Convert YUV to RGB with Excess 128 or 2*8 Complement: 

These conversions assume that U and V are expressed in either excess 128 
or 2's complement notation. 

• When this bit is l . the YUV-to-RGB conversion uses excess 128 notation. 

• When this bit is 0. the YUV-to-RGB conversion uses th.-* 2's complement 
notation (that is, Philips 3AA15B and SAA9051 TV decoders). 

^ MVW Memory-Address Offset [8]: 

This IS the most-significant bit of the MVW Memory-Address Offset Register 
CR3B. 

32 MVW Vertical End (YE) Position [9:8): 

These are the most-significant bits of the M VW Vertical End Register CR38, 

1 0 MVW Vertical Start (YS) Position [9:8]: 

Tnese are tne mosi-significant bits of the MVW Vertical Start Register CR37. 
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6.7.82 CR37: MVW Vertical Start (YS) Position Register 



I/O Port Address: 3?5 
Index: 37 

Bit Oeseription Res«t State 

7(MSB) MVW Vertical Start (YS) Position [7] 0 

6 MVW Vertical Start (YS) Position [6] 0 

5 MVW Vertical Start (YS) Position [5] 0 

4 MVW Vertical Start (YS) Position (4) 0 

3 MVW Vertical Start (YS) Position [3) 0 

2 MVW Vertical Start (YS) Position [2] 0 

1 MVW Vertical Start (YS) Position (1 ) 0 

O(LSB) MVW Vertical Start (YS) Position (0) 0 



NOTE: The 7* in the above register address is *B' In Monochrome Mode and 'D' in Color Mode. 



Bit Description 

7:0 MVW Vertical Start (YS) Position ^rO]: 

• These are the 8 least-significant bits of the ICV^it field for the MVW Vertical 
Start (YS) Position. 

• The ten bits of this field: 

— define actual scanlines 

— are not affected by scanline doubting or LCD vertical expansion 

• The most-significant two bits are in register CR36(1 :0]. 
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6.7.83 CR38: MVW Vertical End 



(YE) Position Regitter 



I/O Port Address: 3?5 



Index: 38 



Bit Description 

7(MSB) MVW Vertical 

6 MVW Vertical 

5 MVW Vertical 

4 MVW Vertical 

3 MVW Vertical 

2 MVW Vertical 

1 MVW Vertical 

O(LSB) MVW Vertical 



Reset State 



End (YE) 
End (YE) 
End (YE) 
End (YE) 
End (YE) 
End (YE) 
End (YE) 
End (YE) 



Position (7] 
Position [6) 
Position [5] 
Position [4] 
Position [3] 
Position [2] 
Position [1] 
Position [0] 



0 
0 
0 
0 
0 
0 
0 
0 



NOTE: The in the above register address is 3* in Monochrorne Mode and "D' in Color Mode. 



• These are the 8 least-signrficant bits of the 1 0-bit Md for the MVW Vertical 
End (YE) Position. 

• The ten bits of this fiekj: 

— define actual scanline 

— are not affected by scaniine doubling or LCD vertical expansion 

• The niost-signlficant two bits are in register CR36(3:2]. 



Bit 



Description 



7:0 



MVW Vertical End (YE) Position [7:0]: 
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6 J.B4 CR39: MVW Surrounding-Address Offset Register 



I/O Port Address: 3?5 
Index: 39 

Btt Description Reset Stite 

7(MSB) MVW Surrounding-Address Offset [7] 0 

6 MVW Surrounding-Address Offset [6] 0 

5 MVW Sun^unding-Address Offset [5] 0 

4 MVW Surrounding-Address Offset [4] 0 

3 MVW Sun^ounding-Address Offset [3] 0 

2 MVW Surrounding-Address Offset [2] 0 

1 MVW Sun^unding-Address Offset [1] 0 

O(LSB) MVW Sun-ounding-Address Offset [0] 0 



NOTE: The *7 in the above register address is 3' in Monochrome Mode and 'D' in Color Mode. 

This register defines a value that is added to the CRT address counter of the display, so the 
counter value skips over the MotionVideo^ Window. This action allows the surrounding 
restart address to be defined wtthout having to count through MVW. 

Brt Description 

7 0 MVW Surrounding-Address Offset [7:0]: 

• The offset value in this register is added to the CRT address counter to al- 
low the counter to skip over the area for the Motk)nVkjeo^ Window without 
having to count through it. 

• This offset value depends on the resolution of the sun-ounding mode. 

For example: Assume a scanline of 1024 pixels, and 6 bits/pixel (4 pixels/ 
address). As a resurt. the largest offset value is 256 addresses. 

• To obtain a desired address offset, program this register for one-half of the 
desired offset. 

Example: Assume a 320-pixel-w»de window vvith a surrounding resolution 
of 4 bits/ pixel 

— A memory fetch has 8 pixels, 

— 320 pixels * 8 pixels/address = 40-address offset 

— One-half of 40 is 20 decimal. 

— As a result, program 14h for the surrounding-address offset. 



CirruN CunfiUcniiul 
Business lnform;«tiun 



CL 28740 



Preliminar> Data Book 



August 26, 1994 

Rev 1.1 



CL-GD7542 (Nordic) Technical Reference Manual 



EXTENSION REGISTERS 



6.7.85 CR3A: MVW Memory-Address Start Register 

I/O Port Address: 3?5 



Index: 3A 

Bit Description State 

7(MSB) Reserved 

6 MVW Memory-Address Start [6] 0 

5 MVW Memory-Address Start [5] 0 

4 MVW Memory-Address Start (4j 0 

3 MVW Memory-Address Start [3] 0 

2 MVW Memory-Address Start [2] 0 

1 MVW Memory-Address Start [1] 0 

O(LSB) MVW Memory-Address Start {0] 0 

NOTE: The *?' in the atxyve register address is 'B* in Monochronne Mode ar^d 'D* in Color Mode. 

Brt Description 



7 Reserved 



6:0 MVW Memory-AddrMS Start [6:0]: 



This address is programmed in increments of 16 Kbytes (4K words). 
For example: 

• For 1 Mbyte, the physical address is 00000:3FFF F from the start of display 
memory. 

• For 2 Mbytes, the physical address is 00000:7FFF F from the start of dis- 
play memory. 

Note: This start address must be aligned at a 16-Kbyte boundary in the CPU 
host address space. 
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6.7.86 CR3B: MVW Memory-Addresf Offset Register 



I/O Port Address: 3?5 
Index: 3B 

Bit Description Reset State 

7(MSB) MVW Menrwry-Address Offset [7] 0 

6 MVW Mennory-Address Offset [6] 0 

5 MVW Meniory-Address Offset [5] 0 

4 MVW Memory-Address Offset [4] 0 

3 MVW Memory*Address Offset [3] 0 

2 MVW Memory-Address Offset [2] 0 

1 MVW Memory-Address Offset ( 1 ] 0 

O(LSB) MVW MenxKy-Address Offset [0] 0 



NOTE: The 7' in tt>e above register address is in Monochrome Mode and 'D' in Color Mode. 
This register, along with the most-significant bit in CR36(4]. defines an offset value. 
Btt Description 

7:0 MVW Memory-Address Offset [7:0]: 

• These are the 8 least-signrficant bits of the 9-bit MVW memory-address off- 
set value. This offset value is added to the present MVW Memory Start Ad- 
dress to get the next MVW Memory-Start Address. 

ADD: Present MVW Memory-Start Address 

^ MVW Memorv-Address Offset f9-bit valued 

TO GET: = Next MVW Memory-Start Address 

• Using the MVW Memory-Address Offset to define the r^ext memory-start 
address of the MVW allows panning through a large area of the MVW. The 
actual image stored in memory may be as targe as 2K pixels at 1 6 bits/pixel. 

• The most-sjgnificant bit is in register CR36I4]. 
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6.7.87 CR3C: MVW Zoom. MVW Enable, and MVW Encoding Format Roglster 



I/O Port Address: 3?5 
Index: 3C 

BH Deecription Reset State 

7(MSB) MVW Horizontal Zoom 0 

6 MVW Vertical Zoom 0 

5 Full-Screen Live-Video Enable 0 

4 MotionVideo^ Window Enable 0 

3 Encoding Format for MotionVideo^ Window [3] 0 

2 Encoding Format for MotionVideo^ Window [2) 0 

1 Encoding Format for MotionVideo^ Window [1 j 0 

O(LSB) Encoding Fomiat for MotionVWeo^ Window [0] 0 



NOTE: The *?' in the above register address is 'B* in Monochrome Mode and 'D' in Cotor Mode. 



Bit Description 



7 


MVW Horizontal Zoom: 




When this bit is 1. each pixel is duplicated horizontally. 


6 


MVW Vertical Zoom: 




When this bit is 1 . each pucel is duplicated verticairy. 


5 


Fullscreen Live-Video Enable: 




When this bit is 1 . the entire screen displays live video. 


4 


MotionVldeo^ Window Enable: 




When this bit is 1 , access is enabled to the MotionVideo^ Window registers 




CR33 through CR3B. 


3:0 


Encoding Format for Motion Video*^ Window: 



These bits define in which format the MVW is encoded. 



CR3C(3:0] 


Encoding Format for MVW 


Oh 


0000 


e-M AGB 3:3:2 (data go through the palene RAMDAC) 




0001 


l&^RGB (5:5:5) 




0010 


1&^(lRGB XGA (5:6:5) 




0011 


4:2:2 YUV Y0UY1V 


4h 


0100 


4 11 YUV Lif>car Y0Y1 Y2Y3UV 




0101 


4:11 YUV Array Y0Y1 Y2Y3UV. M Y2Y3 are m r>e«t scanline 




1000 


2*-bn RGB through MVA^ 


9n to I5fi i 


1001 to 1111 


Reserved lor future tonmats 
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67.88 CR3D: MotionVideo^ Window Horizontil-Pixel-Widtb Register 

UO Port Address: 3?5 
Index: 30 

Bit Description Reset State 

7(MSB) Reserved 

6 MotionVideo™ Window Horizontal Pixel Width [6] 0 

5 MotionVideo^ Window Horizontal Pixel Width (5] 0 

4 MottonVideo^ Window Horizontal Pixel Width [4] 0 

3 MotionVideo^ Window Horizontal Pixel Width (3] 0 

2 MotionVideo^ Window Horizontal Pixel Width (2] 0 

1 Motion Video^ Window Horizontal Pixel Width [1] 0 

O(LSB) MotionVtdec^ Window Horizontal Pixel Width [0] 0 



NOTE: The 7' in tt)e above register address is 'B' in Monochrome Mode and *0' in Color Mode. 
Bit Description 



Reserved 



6:0 



MotionVideo^ Window Horizontal Pixel Width [6:0]: 

These bits contain a hex value used to define the MotionVideo™ Window 

width for each scanline the MVW is enabled. To calculate the value: 

• Determine the MVW's desired width, which must be at least 32 pixels wide. 

• From the desired width, subtract 24 pixels (three sets of eight pixels). 

• Divide the resulting number by 8-pixel increments. 

• Translate the resulting decimal number into a hex number. 

For example, to calculate the hex value for a 320-pixel wide MVW: 

DIVIDE: The quanbty (320 pixels - 24 pixels = 296 pixels) 

BY; ^ S-Dixel rncrements 

TO GET; = Value for a 320-pixel-wide MVW, which = 37 (decimal) = 25h 

Note: For CL-GD7542 version BC or later, the MVW width v^ll be able to be 
expressed in 2-pixet increments. 



MVW Honzontal MVW ends 


Stan Address here 






-O^ MVW width 

! 





LCD Display, witn MotionVioeo Window 
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6.7.89 CR40: LCD Horizontil-Dtsplay-Enable Start Reglater - No Centering 

I/O Port Address: 3?5 



Index: 40 

BH Description Reset State 

7(MSB) LCD HDE Start m 0 

6 LCD HDE Start [6] 0 

5 LCD HDE Start [5] 0 

4 LCD HDE Start [4] 0 

3 LCD HDE Start (3] 0 

2 LCD HDE Start [2] 0 

1 LCD HDE Start (1] 0 

O(LSB) LCD HDE Start [0] 0 



NOTE: The *?' in the above register address is in Monochrome Mode and V* In Color Mode. 

This register is one of four registers - CR40. CR41. CR4Z and CR43 - used both to gener- 
ate LCD horizontal timing and to center 640 x 460 and 800 x 600 LCDs. 

Three registers - CR40, CR41, and CR42 - are complementary and mutually exclusive. 
They store tr)e same timing-signal parameters, but values for the timing-signal parameters 
are usually different 

• Only one of these three registers is enabled at any time. 

• The selection of which of these three registers control the LCD is done automatically, 
based on tr>e cor)ditions explained for each register. 

• These three registers are generally programmed only once at power-on self-test. 

The CR4C register ts the default LCD HDE start register. The CL-GD7542 automatically 
selects it if: 

• either CR41 or CR42 are not selected, or 

• horuontat expansion is seleaed 

In normal 24-brt LCD modes, the CL-GD7542 starts to send data to the LCD immediately 
after HDE start, whicfi may cause problems for some graptitcs modes. These three registers 
may t>e programmed to avoid the problems. 

For typical timing relationships, refer to Figure 6-4. 



Continuea on next page. 
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6.7.89 CR40: LCD HortzonUKOisplay-Enable Start Register - No Centering (Cent) 
Bit Description 



7:0 



LCD HDE Start [7:0]: 

When r>o horizontal centering is needed, this register defines: 

• LCD HOE start, the rising edge of the LCD horizontal display enable signal, 
retatrve to the previous CRT HOE start 

• LLCLK. the rising edge of the LCD line dock signal, which starts one DCLK 
(dot dock) after the LCD HDE start 

The LCD HDE Stan is expressed in 4-DCLK units, wtth CR43[1:0] defining a 
fine adjustment in 1-OCLK units. To calculate the LCD HDE start 

DIVIDE: [(Number of CRT Horizontal Total pixels) minus 32 pixels 
BY: * 4 (Number of 4-DCLK units) 

TO GET: = LCD HDE Start 

where Horizontal Total s CRT horizontal total in DCLK units. For example, for 
a 640 X 480 CRT, Horizontal Total = 800. 

LCD Une-Clock Start and the LCD HDE start signal for both 640 x 480 and 
800 x 600 LCDs. 

A fine (dot-dock) adjustment tor this register is in CR43(1:0). 



I CL-GD7542'S ! 
! Internal 
'■ Signals 



Appea* 
on LLCLK 
pin 



CRT-HOE 
HFIRST 

HLAST 

LCD HDE 



640 dots 



6 dots 



TFT-HSYNC 



TFT-HSYNC Start 



r 



n 






n 




LCD Horizontal Width ^ 


dots 

n 










24 dots 












I 

1 4 or 8 dots 

1 001 — 





Figure 6-4 Horizontal Timing for 800 x 600 LCD Displaying 640 x 480 Picture 
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6.7.90 CR41: LCD Horlzontal-Ditplay-Enable Start to Canter 720-Dot Oiaplay 

I/O Port Address: 3?5 
Index: 41 

Btt Description Reset State 

7(MSB) LCD HDE Start to Center 720-Dot Display [7] 0 

6 LCD HDE Start to Center 720-Dot Dispiay (6] 0 

5 LCD HDE Start to Center 720-Oot Display [5] 0 

4 LCD HDE Start to Center 720-Oot Display (4] 0 

3 LCD HDE Start to Center 720-Dot Display [3] 0 

2 LCD HDE Start to Center 720-Oot Display [2] 0 

1 LCD HDE Start to Center 720-Oot Display [1] 0 

O(LSB) LCD HDE Start to Center 720-Dot Display [0] 0 

NOTE: The 7* in the above register address is 3* in Monochrome Mode and 'D' in Color Mode. 

This register is one of four registers - CR40. CR41. CR42, and CR43 - used both to gener- 
ate LCD horizontal timing and to center 640 x 480 and 800 x 600 LCDs. (For a description of 
ail four registers and for tr>e formula to calculate the LCD HDE start refer to CR40.) 

The CL-G07542 automatically uses this register to provide oentehng of a 720-dot display 
(text or graphics) when all the following conditions are met 

• The LCD is an 800 x 600. 

• The LCD is not using 800 x 600 graphics modes. 

• The LCD is using a character clock of 9-DCLK cycles (in text mode), or CRT HDE > SOh 
(in graphics mode). 

• The LCD is r>ot using horizontal expansion. 

Bit Description 

To LCD HDE Start to Center 720-Dot Display [7:0]: 

This register provides centering of a 720-dot display (text or RiX graphics 
mode) on a 800 X 600 LCD by defining the present LCD HDE Stan signal. 

• This register defines the present HDE start signal, relative to ti>e previous 
HDE Stan signal, in 4-DCLK increments. (The DCLK is never divided by 
two.) 

• The value programmed in this register is in 4-DCLK increments, and this 
value is one less than the HDE start paran>eter. 

• On a 80C x 600 LCD. the value in this register defines both the LCD line- 
dock Stan and the LCD HDE start signals. A fine adjustment for this register 
IS in CR43[3:21. 

• When horizontal expansion is enabled, instead of using this register to de- 
fine the LCD HDE stan signal, the value in CR40 is used to define the LCD 
HDE Stan signal. 
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6.7.91 CR42: LCD Horizontai^Ditplay-Enable Start to Center 640-Dot Display 

I/O Port Address: 3?5 
Index: 42 



Bit Description Reset State 

7(MSB) LCD HDE Start to Center 640-Dot Display [7] 0 

6 LCD HDE Start to Center 640-Dot Display [6] 0 

5 LCD HDE Start to Center 640-Dot Display [5] 0 

4 LCD HDE Stan to Center 640-Dot Display [4] 0 

3 LCD HDE Stan to Center 640-Dot Display [3] 0 

2 LCD HDE Stan to Center 640-Dot Display [2] 0 

1 LCD HDE Stan to Center 640-Dot Display [1 j 0 

O(LSB) LCD HDE Stan to Center 640-Dot Display [0] 0 



NOTE: The 'T in the above register address is 'B* in Monochrome Mode and 'D* in Color Mode. 

This register is one of four registers - CR40. CR41 . CR42, arxl CR43 - used both to gener- 
ate LCD horizontal timing and to center 640 x 480 and 600 x 600 LCDs. (For a description of 
all four registers and for the formula to caJculate the LCD HDE start refer to CR40.) 

The CL-GD7542 automatically uses this register to provide centering of a 640-dot display 
(text or graphics) when all the following conditions are met 

• The LCD is an 800 x 600. 

• The LCD is not using 600 x 600 graphics modes. 

• The LCD is using a character dock of 6-DCLK cycles, and CRT HDE ^ SOh. 

• The LCD is rx>t using honzontal e)q)ansion. 

Bit Description 

To LCD HDE Start to Center S40-0ot Display [7:0]: 

This register provides centering of a 640-dot display on a 800 x 600 LCD by 
defining the present LCD HDE Stan signal. 

• This register defines the present HDE start signal* relative to the previous 
HDE Stan signal, in 4-DCLK increments. (The DCLK is never divided by 

two,) 

• The value programmed in this register is in 4-DCLK increments, and this 
value is one less than the HDE stan parameter. 

• On a 600 x 600 LCD, the value in this register defines both the LCD line* 
clock Stan and the LCD HDE stan signals. A fine adjustment for this register 

IS in CR43[5;4). 

• When horizontal expansion is enabled, instead of using this register to de- 
fine the LCD HDE stan signal, the value in CR40 is used to define the LCD 
HDE Stan signal. 
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6.7.92 CR43: LCD Dot*Cleek*Delay Control Register 



I/O Port Address: 3?5 
Index: 43 

Bit Deecrtptlon Reeet State 

7(MSB) LCD Une-Clock WicWi (1 ) 0 

6 LCD Une-Clock Width (0) 0 

5 CR42Rf>eDot.Clock Delay (1] 0 

4 CR42 Fine Dot-Ck>cK Delay [0] 0 

3 CR41 Fine Dot-Clock Delay [1 ] 0 

2 CR41 Fine Dot-Clock Delay (Oj 0 

1 CR40 Ftne Dot-Clock Delay [1 ] 0 

O(LSB) CR40 Ftne Dot-Ck>ck Delay [0] 0 



NOTl: The in the above register address is B' in Monochrome Mode artd 'D' in Cotor Mode. 

This register is one of four registers - CR40. CR41. CR42. and CR43 - used both to gener- 
ate LCD horizontal timing and to center 640 x 4d0 and aOO x 600 LCDs. (For a description of 
all four registers and for the formula to calculate the LCD HDE start refer to CR40.) 

Bits [7:6] set the LCD line dock whdth. 

Bits [5:0] make up three fields that when required, compensate for the CL-GD7542's internal 
delays of the LCD horizontal display enable (HDE) start signal. 

• For the different types of LCDs, tiiese three f>ekjs make tt possible to change the LCD hor- 
izontal display enable (HDE) start by adjusting the fine dot-ck)ck delay in 1-DCLK units. 

• When rt is necessary to change the LCD horizontal display enable (HDE) start, automatic 
switching takes place between ti^se three fields. The switching ts based on the folbwing: 

— values in the CRT controller registers 

— value in the sequencer registers 

— the type of LCD used (that is, 640 x 480 or 800 x 600) 

Note: Because LCD counters are reset 1 dot dock after resetting the CRT HDE Total counter, 
values in LCD registers must be programmed with a delay of one less than the model. 

Bit Description 

Tl LCD Une-Clock Width [1:0]: 

This two-bit field sets the LCK line-dock width in dot docks, as shown in the 
following table. 



Cirru> Cnnfiiientiiil 
Business Informaiiun 

Continuea on next page 

CL 28749 



CR43 


LCD Line-Clock Width 


m 1 16] 


(in dot clocks) 


0 1 0 


4 OOt ClOCtU 


0 ; 1 


6 OOt ctocKs 


1 t 0 


Reservec 


1 > 1 ! Reserveo 
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6.7.92 CR43: LCD OoNCIock Delay-Control Register (Cent) 
Bit Description 



5:4 CR42 Hne Dot-Clock Delay [1 :0]: 

To program the LCD HDE start signal for a dot-dock delay, refer to Table 6-6. 

CR41 Hne Dot-Clock Delay [1:0]: 

To program the LCD HDE start signal for a dot-dock delay, refer to Table 6-^. 



1:0 



CR40 Rne Dot-Clock Delay [1:0]: 

To program the LCD HDE start signal for a dot-dock delay, refer to Table 6-6. 



CR43 


Rne Dot-Clock Delay for 


[5] 


14) 


CR42 


[3] 


[2] 


CR41 


11] 


[0] 


CR40 


0 


0 


No Oeiay 


0 


1 


Delay LCD HDE Stan by one OCLK 


1 


0 


Deiay LCD HDE Start by two DCLKe 


1 


1 


Delay LCD HDE Start by thfse DCLKe 
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6.7.93 CR44: LCD Horizontal Display Width Register 



I/O Port Address: 3?5 



Index: 44 



BH Description 



Reset Stste 



7(MSB) LCD Horizontal Display Width [7] 

6 LCD Horizontal Display Width [6] 

5 LCD Horizontal Display Width [5] 

4 LCD Horizontal Display Width (4] 

3 LCD Horizontal Display Width [3] 

2 LCD Horizontal Display Width [2] 

1 LCD Horizontal Display Width [1] 

O(LSB) LCD Horizontal Display Width [0] 



0 
0 
0 
0 
0 
0 
0 
0 



NOTE: The 'T in the above register address is 3* In Monochrome Mode and V* in Color Mode. 
This register defines the LCD horizontal width. 
Bit Description 



The value programn)ed in this register. 

• defines the LCD horizontal display width, which can be different from the 
stored picture width. 

• is used to compensate for internal delays when displaying a nan^w picture 
on a wide screen. 

• is never ej^ressed in units of DCLK 2. 

• is the desired width (expressed in 4 DCLK increments), plus four, all ex- 
pressed in hex. 

— For example, for a 640 (horizontal) x 480 (verlicaJ) LCD. program A4h. 

— When the width of 640 is expressed in 4 DCLK irKrements = 
640 ^ 4 s 160. the desired vvidth in 4 DCLK increments. 

— Desired width of 160. plus 4 « 164 decimal. 

— In hex, 164 decimal s A4 hex. 



7:0 



LCD HorizonUl Display Width [7:0]: 
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6.7.94 CR47: TFT HSYNC Horizontal Start Position Register 



1/0 Port Address: 3?5 
Index: 47 

Bit Description Reset State 

7{MSB) TFT HSYNC Horizontal Start Position [7] 0 

6 TFT HSYNC Horizontal Start Position (6J 0 

5 TFT HSYNC Horizontal Start Position [5J 0 

4 TFT HSYNC Horizontal Start Position (4J o 

3 TFT HSYNC Horizontal Start Position [3) 0 

2 TFT HSYNC Horizontal Start Position [2) 0 

1 TFT HSYNC Horizontal Start Position [1] o 

O(LSB) TFT HSYNC Horizontal Start Position [0] 0 



NOTE: The 'T in the above register address is B' in Monochronne Mode and 'D' in Color Mode. 

This register defines the start of the TFT HSYNC signal. This register is not dependent on 
character-docic width or DCLX/2 control. 

Bit Description 

7:0 TFT HSYNC Horizontal Start Position fZrOJ: 

This register defines the exact starting position of the TFT HSYNC signal. 

The TFT HSYNC Horizontal Start Position: 

• is relative to the previous LCD CRT hortzontaJ display er^ie (HDE) start 
in DCLK/4 increments. 

• is atxxjt 144 dot docks tjefore the start of the LCD HDE start signal, which 
is also relative to the CRT HDE start 

• can De adjusted in 1-DCLK increments with CR48(1:0) 

• When R7X[2] = 1. , 

— the TFT HSYNC signal, instead of the LLCLK signal, appears on the 
LLCLK pin. (The LLCLK signal always starts 1 DCLK after the LCD 
HDE start.) 

— This setup IS needed to support TFT LCDs that require 144 dot docks 
between LLCLK and the first shift dock on a scanline. 

Note: Some LCD manufacturers call the LLCLK signal HSYNC. 

Cirrus Logic calls this signal TFT HSYNC. to differentiate it from the 
CRT HSYNC signal- 
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6J-95 CR48: TFT HSYNC and LCD»Height Overflow Regitttr 

I/O Port Address: 3?5 
Index: 48 

Bit DMCription 

7(MSB) Reserved 

6 Reserved 

5 Vertical Size for LCDs [9] 

4 Vertical Size for LCDs [8] 

3 Reserved 

2 Vertical Size for Upper Half of DuaJ-Scan STN LCDs [8] 

1 TFT HSYNC Dot-Oock Delay [1] 

O(LSB) TFT HSYNC Dot-Clock Delay (0) 



t State 



0 
0 

0 
0 
0 



NOTE: The T in the above register address is 3' in Monochrome Mode and '0' in Color Mode. 
Bit Description 



7:6 



3 

r 



1:0 



Reserved 



Vertical Size for LCDs [9:8]: 

• These bits are the most*signif»cant two bits of a ten-bit field that defines in 
scaniir>es the vertical size tor one of the folk>wing: 

— tfte lower half of a dual-scan STN LCD 

— the total size of a single-scan LCD. either STN or TFT 

• The eight least*signrftcant bits are in Extension Register CR4A[7:0}. 



Reserved 



Vertical Size for Upper Half of Dual-Scan STN LCDs [8]: 

• This is the most-signrf leant bit of a nine-bit fiekl that defines in scanlines the 
vertical size for the upper half of a dua^scan STN LCD. 

• The least-significant eight bits are in Extension Register CR49f7:0]. 

TFT HSYNC Dot-Clock Delay [1:0]: 

• These bits provide further control, in 1-DCLK increments, for the TFT 
HSYNC honzontal Stan position defined in CR47 in 4-DCLK increments. 

• These bits control the dot-dock delay in 1-DCLK increments, according to 
the folbwing table: 



1 CR48 


Dot-Clock Deiay 


1 [1] [01 


; 0 ! 0 


No Delay 


; 0 1 i 1 Delay * 1 Dot Dock 


; 1 1 0 


Delay « 2 Dot docks 




Delay = 3 Dot Clocks 
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6.7.96 CR49: Vertical Size for Upper Half of Dual-Scan STN.LCOs 



I/O Port Address: 3?5 
Index: 49 

BK Oeacription Reset State 

7(MSB) Vertical Size for Upper Half of Dual-Scan STN LCDs [7] 0 

6 Vertical Size for Upper Half of DuaKScan STN LCDs [6] 0 

5 Vertical Size for Upper Half of Dual-Scan STN LCDs [5] 0 

4 Vertical Size for Upper Half of Dual-Scan STN LCDs [4] 0 

3 Vertical Size for Upper Half of DuaKScan STN LCDs [3] 0 

2 Vertical Size for Upper Half of Dual-Scan STN LCDs [2] 0 

1 Vertical Size for Upper Half of Dual-Scan STN LCDs [1] 0 

O(LSB) VerticaJ Size for Upper Half of Dual-Scan STN LCDs [0] 0 



NOTE: The *?' in the above register address is 'B' in Monochrome Mode and *D' in Color Mode. 
Bit Oescnption 

7:0 Vertical Size for Upper Half of Dual-Scan STN LCDs [7:0]: 

• These bits are the least-significant eight bits of a nine-bit field that defines 
the vertcaJ size in scanlines. 

• The most-significant ninth bit of this field is in CR48(2]. 

• This vertical display position ts relative to the start of the first vertical pulse, 
which is ahead of the actual vertical display when the centering feature is 
enabled (using registers CR40 through CR43). 

• Up to 511 scanlines can be defined for display on the upper half of a dua^ 
scan STN LCD. 

• The actual value in this register will be one less than the lines displayed. 
For example: 

— For an LCD using a 480-line mode, program 239. 
(1/2 X 480) = 240 lines being displayed for upper half. 
240 - 1 = 239 

— For an LCD using a 600*line mode, program 299. 
(1/2 X 600) s 300 lines being displayed for upper half. 
300 - 1 = 299 

Note: The number of lines programmed in this register represents actual dis- 
played lines. 
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6.7.97 CR4A: Vertical Size for LCDs 

I/O Port Address: 3?5 



Index: 4A 



Bit 


OMCription 


Reset State 


7(K/ISB) 


Vertical Size for LCDs [7] 


0 


6 


Veitieal Size for LCDs (6) 


0 


5 


Vertical Size for LCDs [5] 


0 


4 


Vertical Size for LCDs (4] 


0 


3 


Vertical Size for LCDs [3] 


0 


2 


Vertical Size for LCDs [2] 


0 


1 


Vertical Size for LCDs [1] 


0 


O(LSB) 


Vertical Size for LCDs [0] 


0 



NOTE: The 'T in the Above register address is 3* in Monochrorne Mode and *D' in Color Mode. 
Bit OMCription 

7^0 Vertical Size for LCOa [7:0]: 

• These bits are the least-significant eight bits of a ten-bit field that defines 
the overall vertical size in scanlines for the LCD. regardless of whether the 
LCD ts dual scan or single scan. 

• The vertical display p>osrtion is relative to: 

— the start of the vertical mid-point on dual-scan LCDs 

— the first vertical pulse on single-scan LCDs 

• The actual value in this register will be two less than the total lines being 
displayed. (For example, for a 4d0-line display, program 478 lines.) 

• Dual-scan LCDs normally have the same amount of scanlines in both the 
upper and lower halves of the LCD. 

• The most-signfficant two bits of this field are in CR48[5:4]. 
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6.7.98 CR4B: ReMrved — Scratch Pad Register 

I/O Port Address: 3?5 
Index: 4B 



Bit Description Reset State 

7(MSB) Reserved 

6 Reserved 

5 Reserved 

4 Reserved 

3 Reserved 

2 Reserved 

1 Reserved 

O(LSB) Reserved 



NOTE: The *?' in the above register address is 3' in Monochrome Mode arid 'D' in Color Mode. 

This register is reserved for the exdustve use of the CL-G07542 BIOS, arxj must r>ever be 
wrrtten by any application program. 

BK Deecription 

7:0 Reserved. This register is used as a scratch-pad register by the BIOS. 
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6.7.99 CR4C: Input-Resolution Override for Dithering 

I/O Port Address: 3?5 
Index: 4C 



Bit Description Rawt State 

7{MSB) input-Resolution Override Enable 0 

6 Reserved 

5 Reserved 

4 Reserved 

3 Input Resolution Ovemde (3) 0 

2 Input Resolution Override [2] 0 

1 Input Resolution Ovemde [1] 0 

O(LSB) Input Resolution Ovemde (Oj 0 



NOTE: The in the above register address is 3* in Monochrome Mode and 'D' in Color Mode. 

This register, which is used witii both TFT and STN LCDs, is used to change the CL- 
GD7S42's default input resolution settings for the data sent to the dither bloctc 

• When the MVA is enabled. tNs override register affects only the sun-ounding area. 

• The MVW display is controlled by independent input and output resolution control bits. 

• This register supports a maximum of 6 x 6 dithering. 

Bit Description 

7 lnput*Resolution Override Enable: 

When this bit: 

• is 0, the settings from HDR (the Hidden DAC Register) apply, including the 
defautt input resolution settings shown in the table below: 



Dithering Matrix 


DefauR Input Resolution Settings 


6 &(ts/gun 


True Cotor Mode 


6 bfts/gun 


Al VGA-oomp«tibilfty ootor modes 


At) tttended cotor modes that 90 througTi the paietie RAMDAC 


High Color Mode 


1 5 brts/gun 


5-5-5 High Cotor Mode 


3 bfts/gun 


»2 Coior Mode (does not 90 through the paMe RAMOAC) 



— For the default input resolution settings, the CL-GD7542 dithers to 
maximize the number of colors displayed on an LCD. 

• IS 1 . the default input resolution settings are ovemdden. and new input res* 
oiution values are defined in CR4C[3:0). 

. If the default input resolution settings are not desired, the BIOS can 
overnde them by programming any number between Oh and Fh. As a 
result, the CL-GD7542 can dither more or less than the detautt case. 

— As long as tne dithering matrix is smaller than or equal to 6 x 6, the CL- 
GD7542 can suppon a combination of input and output resolutions. 

Continuec on next p3ge 
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6J.99 CR4C: Input-Resolution Override for Dithering (Coni) ^ 
Bit Description 

6:4 Reserved 

3:0 Input Resolution Override [3:0]: 

• When the CR4Cr71 override enable tHt is 1. the CR4C[3:0] bits define the 

new input-resolution values for data sent to the dithering block. 
« The hex value programmed in these bits define the number of bits per gun 

that the CL-GD7542 uses to control the dithering on an LCD. independent 

of the following: 

— the output resolution 

— the dithering state (enabled vs. disat>ied) 

— the CL-G07542 mode (graphics vs. text) 



CR4C 


Dithering Result for LCD 


[3] 


m 


[1] 


[0] 


0 


0 


1 


1 


ZbitM/gun 


0 


1 


0 


0 


4 Ma/gun 


0 


1 


0 


1 


5bfts/gun 


0 


1 


1 


0 


6 Ml/gun 


0 


1 


1 


1 


7bfts/9un 


^ 


0 


0 


0 


8 Ms/gun 



Continued on next page. 
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6.7.99 CR4C: Inpul^Reaolution Override for Dithering (Cont) 
Bit Description ' 



3:0 Override Input Resolution [3:0]: 



(cont) 
Example 1: 

When the oiven conditions are: 

• Data comes from the 16-bit palette DAC color look-up table as 6 bits/gun. 

• Colors displayed are 256. 

• There are 8 bits/ptxel. 

• LCD is a 3 bits/gun TFT. 
Then: 

• The CL-GD7542 default input resolution is 6 bits/gun. 

• The CL-GD7542 output resolution is 3 brts/gun. 

• When 2x2 drthering is enough: 

* The 6 brts/gun default input resolution is overridden with one of 5 bits/gun. 

— Since 5 bits/gun - 3 bits/gun = 2 bits/gun. this leads to a 2 x 2 dithering and the 
equivalent of 5 bits/gun (2^ = 32 odors per gun, or 32K colors). 

• When 256K colors is not enough and a better effect is desired: 

— More dithering is possible by programming an irput resolution of 7 bits/gun. 

— Since 7 bits/gun • 3 brts/gun = 4 brts/gun. this leads to a 4 x 4 dithering and the 
equrvaient of 7 bits/gun (2^ =128 colors per gun, or 2M colors). 

Example 2: 

Whgn p)? grvgn cOTditions flre: 

• Colors displayed are 16. 

• There are 8 bits/pixel. 

• LCD IS a color STN. 

• The output resolution is programmed as 4 bits/gun (2* s 1 6). 

Then: 

• The CL-GD7S42 default input resolution is 6 brts/gun. 

(Comoining 2^ = 16 colors with 2^ = 4 color dithering results in 2* x 2^ = 2^ = 6 bits/gun.) 

• By changing the output resolution to 3 bits/gun, the CL-GD7S42 generates 2^ s 8 colors. 

• When the input resolution is 6 brts/gun. the CL-GD7S42 does more dithering to get 6 bits/ 

gun. 

• When the input resolution is 4 bits/gun. the CL-GD7542 needs only 1 x 1 dithering to get 
a total of 16 equivalent '•'"'ors per gun. 
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6.7.100 CR4D: Output Resolution for Dithering 

I/O Port Address: 3?5 
Index: 4D 

Bit Oescriptlon Reset State 

7{MSB) MVA Output Resolution for Dithering [3] o 

6 MVA Output Resolution for Dithering [2] 0 

5 MVA Output Resolution for Dithering [l] o 

4 MVA Output Resolution for Dithering [oj 0 

3 Output Resolution for Dithering [3] 0 

2 Output Resolution for Dithering [2] o 

1 Output Resolution for Dithering [l] o 

O(LSB) Output Resolution for Dithering [0] Q 



NOTE: The in the at>ove register address is B' in Monbchrome Mode and 'D' in Color Mode. 



Bit Oescriptlon 

7:4 MVA Output Resolution for Dithering [3:0]: 

These t>its define the output resolution value for dithering exactly the same as 
CR4D(3:0] below, except they apply to the MotionVideo^ Window (MVW). 

These t>its are active even when the MVW i s displayed on the entire screen. 

3:0 Output Resolution for Dithering [3:0]: 

These bits define typical output resolution values for dltt>ering various LCDs. 
The hex value programmed in these bits define the number of bits per gun 
used by the CL-GD'7542. 



CR4D 


Output Resolution for Dithering LCDs: 


[3] 


[2] 


[1] 


to) 


TFT LCDs 
(No Frame-Rate 
Modulation) 


STNLCDs 
(Frame-Rate 
Modulation Occurs) 


1 0 


0 


0 


1 1 Not applicable 


2-shade STN LCDs: 1 bit/gun 


: 0 


0 




0 i Not applicable 


4.shade STN LCDs: 2 bits/gun 


1 ° 


0 


1 1 1 i 3 bits/gun 


8-shade STN LCDs: 3 brts/gun 


' 0 


1 


0 ! 0 4 brts/gun 


16-shade STN LCDs: 4 brts/gun 


i 0 


1 


1 


0 1 6 Drts/gun 


Not applicable 


1 


0 j 0 1 0 j 8 bits/gun 


Not applicable 



Note: Programming values other than the ones specified in the above table 
may have unpredictable results. Also, the Reset value of zero is not a 
valid value Therefore, this register must be programmed at start-up 
with the correct output resolution for the LCD used (TFT or STN). 
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6.7.101 CR4E: MVA Input-Resolution Override for Dithering 

I/O Port Address: 3?5 
Index: 4E 

Bit Description 

7(MSB) MVA Input-Resolution Override Enable 
6 Enable Dithering for the MVA 

5 Reserved 
4 Reserved 

3 MVA Input Resolution Ovenide [3] 

2 MVA Input Resolution Ovenide (21 

1 MVA Input Resolution Ovenide [1] 

O(LSB) MVA Input Resolution Override [0] 



Reset State 

0 
0 



0 
0 
0 
0 



NOTE: The r in the above register address is 3' in Monochrome Mode and 'D' in Color Mode. 

This register is used to change the CL-GD7542's default resolution settings for the data sent 
to the dither block, either for the MVA window or for when the MVA fills the entire screen. 



Bit 



Description 



MVA Input-Resolution Override Enable: 

When this bit: 

• is 0. the settings from HDR (the Hidden DAG Register) apply, including the 
default input resolution settings shown in the table below: 



Dithering Matrtc 


Default Input Resolution Settings 


e Ms/gun 


8-B-6 Tru« Color Mode 


6bitt/gun 


Al VOA^oonpstibiUTy color modM 


Al o^aondod color modw that go throu^ the peMe AAMOAC 


5^5 High Color Mode 


SMA/gun 


5^5-5 High Color Mode 


3 Dft&^gun 


»2 Color Mode (does not go through the palene RAMDAC) 



• IS 1 . the default input resolution settings tor the MVA are ovenidden, and 
new values are deftr>ed in CR4E[3:0]. 

e Enable Dithering for the MVA: 

When this bit is l. MVA dithenng is enabled. 

5 4 Reserved 



Conttnuea on next page. 
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6.7.101 CR4E: MVA Input-Resolution Override for Dithering (Cpnt.) 

Bit Desc ription 

3:0 MVA Input Resolution Override [3:0]: 

• When the CR4E(7] override enable t)tt is 1. the CR4E[3:0] brts define the 
new input-resolution values for data sent to the dithering block, so that the 
amount of colors in MVW can differ from the surrouriding area. 

• The hex value programmed can be any number between 1h and Fh. 

• The value programn>ed in these bits define the numt>er of bits per gun that 
the CL-GD7S42 uses to control the dithering on an LCD, independent of the 
following: 

— the output resolution 

— the dithering state (enabled vs. disabled) 

— the CL-G07542 mode (graphics vs. text) 



CR4E 


Dithering Result for LCD 


[3J 


[2] 


11] 


[0] 


0 


0 


1 


1 


3 bits/gun 


0 


1 


0 


0 


4 bits/gun 


0 


1 


0 


1 


5 bits/gun 


0 


1 


1 


0 


6 bits/gun 

All data goes through the paMe RAMDAC. 
Data may be anher 4 or 8 bita/pdcai.) 


0 


1 


1 


1 


7bfts/gun 


1 


0 


0 


0 


ebfts/gun. includes: 
a-6*6 RGB True Color Mode 
8-bit Trua Cotor Mode 
YUV 4-2-2 
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6.7.102 HDR: Hidden OAC Register 

I/O Port Address: 3C6 



Index: (n/a) 






Bit 


Description 


Reset State 


7 


5-5-5 Extended Color Mode Enat>le 


0 


6 


Extended Color Mode Select Bits Enable 


0 


5 


Oockirig Mode 


0 


4 


32K Extended Color Mode Control 


0 


3 


Extended Color Mode Select [3] 


0 


2 


Extended Color Mode Select [2] 


0 


1 


Extended Color Mode Select (1] 


0 


0 


Extended Color Mode Select [0] 


0 



This register 

• is used to enable extended color modes, including the following: 

— I5*brt/pixel extended color mode 

— l&-bit/pixel extended color mode 

— 24-bft/pixel extended color mode 

• is accessed by reading four times In succession the External/General 3C6 Pixel Mask 
Register. The next write or read at 3C6 will then access the Hidden OAC Register. 

— A write to tf>e Hidden OAC Register resets the internal counter, and the four dummy 
reads of the 3C6 Pixel Mask Register must be executed again. 

— A mae^from the Hidden OAC Register resets the intemal counter, and the four dummy 
reads of the 3C6 Pixel Mask Register must be executed again. 

— Reads from the 3C6 do not lock the Hidden OAC Register. 

• ts cleared to all zeroes at reset putting the CL*GD7542 in VGA-compatibiltty mode. 

• does not affect Motion Video Architecture modes. 

Bit Description 

7 5-5-5 Extended Color Mode Enable: 

• When this bit is 0: 

— The extended color modes are disabled. 

— The Palene DAC is VGA-compatible. 

• When this bit is 1 : 

— it enables the extended color modes (including the 5-5-5 extended color 
mode), as chosen by bit [6] and bits [3:0] of this register 

6 Extended Color Mode Select BiU Enable: 

When bit [7] = 1. and this bit is: 

•.. 0. the extended color mode select bits [3:0] of this register are ignored, and 
the extended color mode will be the 5-5-5 mode. 

• ^ , the extended color mode select bits [3:0] of this register are enabled to 
select an extended color mode (other than the 5-5-5 mode). 



Contmuea on next page. 
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6.7.102 HDR: Hidden DAC Register ^conr.; 
Bit Oesciiptton 

5 Clocking Mode: 

• When this bit is 0. Clocking Mode 1 wilt be chosen. In Clocking Mode 1 : 

1 6-b(t/pixet modes will use both edges of DCLK to latch data. 

— The rising edge of OCLK will latch bie least«6ignfficant byte, and 
the falling edge of OCLK will latch the most-stgnmcant byte. 

• When this bit is 1 . Clocking Mode 2 will be chosen. In Clocking Mode 2: 

— 1 6-brt/pixel modes will use only the rising edge of OCLK to latch data. 

— The OCLK must be supplied at twice the pixel rate. 

— The first rising edge of OCLK will latch the least-signrficant byte, and 
the second nsing edge of OCLK will latch the moet-significant byte. 

NOTE: All modes other than 16-bit/pixel use only the rising OCLK edge, 
regardless of this bit 

4 32K Extended Color Mode Control: 

When this bit: 

• is 0. a 5-5-5 extended color mode operation will take place normally. 

• is 1 and Pixel Data Bit [15]: 

— is a 0. then the 5-5-5 extended color mode operation that is chosen 
allows 5-5-5 data to overlay 256-color images on a ptxel-by-pixel basis. 

— is a 1 . then Pixel Data Bits [7:0] choose a palette entry and Pixel Data 
Brts [14:8] are ignored. 

3^0 Extended Color Mode Select [3:0]: 

When HDR[7:6] = 11. this four-bit field selects an extended color mode 
according to the fdlowtng table: 



HDR 


Color Mode 


[7] 


(6) 


[3] 


[2] 


[1] 


[0] 


0 


X 


X 


X X 


X 


VGA CompatibiHty Color Mode . 




0 


X 1 X 


X 


X 


Extended 
Color 
Mooes 


5-5-5 


i « 


1 


0 1 0 


0 


1 


5-6-5 XGA'^ 




1 


0 1 1 1 0 


1 


6-6-8 1 6-miUion Color 


; 1 1 1 


0 1 1 1 1 


X 


DAC Power-Down 


1 1 1 


1 1 0 1 0 1 0 


6-bit Grayscale 


1 1 1 


1 


0 i 0 1 1 


3-3-2 6-bftRGB 



NOTE: Any undefrned settings are reserved. 
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6.7.103 R2X: LCD Timing — LFS Vertical Petition #1 (MISC[7:6] « 11) 

I/O Port Address: 3?5 

Index: 2 — This register is accessible only when Extension Retf ster CR2D[7) = 1 . 



Bit Dwcriptlon AccM« Reset State 

7(MSB) LFS Vertical Position [7] R/W 0 

6 LFS Vertical Position [6] R/W 0 

5 LFS Vertical Position [5] R/W 0 

4 LFS Vertical Position (4) R/W 0 

3 LFS Vertical Position [3] R/W 0 

2 LFS Vertical Position [2] R/W 0 

1 LFS Vertical Position (1) R/W 0 

O(LSB) LFS Vertical Position (Oj R/W 0 



NOTE: The T in the above register address is 'B' in Monochrome Mode and 'D' in Color Mode. 

Register R2X (and Registers R3X. R4X. R5X. and RCX with overflow bits in R6X and REX) 
define in scanlines the vertical position of the line frame start signal (LFS), relative to the CRT 
tranr>e start signal. 

• At power-on self-test, these registers are programmed according to the type of LCD used. 

• Which registers are automatically selected depends on the graphic modes that are select* 
ed and which expansion and centering options are selected. 

• Refer to Table 6-10 for selection options. 

Bit Description 

To LFS Vertical Position «1 [7:0]: . 

• These bits are the least-significant eight bits of a 10-bit field. The field's va^ 
ue defines in scanttnes O^e vertical position of the line frame Stan (LFS) sig- 
nal, relative to the CRT frame stan signal. 

• , For 640 X 480 LCDs, the R2X field is used when: 

— CR2D[1] = 0 (automatic venical e)qpansion is disabled). 

— CR2D[0] s 0 (automatic centenng is disabled). 

— Extemat/General Register MISC[7:6] s 1 1 (480 lines are displayed). 

• For 640 X 480 LCDs, the R2X field is used for all modes when: 
* CR2D[1] = 1 (automatic vertical espansion is enabled). 

— CR2D[0) = 0 (automatic centering is disabled). 

• For 800 X 600 LCDs, the R2X field is used in a*i cases: 

— CR2D[1] = 0 (automatic vertical expansion is disabled). 

— CR2D(0) = 0 (automatic centenng is disabled). 

— except when External/General Register MISCr7:6) = 10 
(350 lines are displayed). 

• The most-significant two bits of this field are stored in register R6X[7:61. 

• For LFS Vemcal-Position-Selection Logic Diagram, refer to Figure 6-5. 

Continuea on next page 
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6.7.103 R2X: LCD Timing — LFS Vertical Position #1 (MISC[7:6] e ii) - (Cont) 



Table 6-9. LFS Vertical Position Register Automatie Ssleetlon 



LFS Vertical 
Position Register 
«MWtieu ' 


Auto 
Vertical 
expand 


\uto 
Center 


MISC(7:6] 


Display 
Rssolution 
Hooe 


LCD Size 


R2Xr7:0)and 
R6Xr7:6] 


Off 


On 


11 


640x460 


640x460 


On 
CR20[11 


X 


X 


Aldiplay 

feeotubon 


640x460 


On 
CR2E11:01 


X 


11.01.00 


mSSSi 
fnodee 
eaoaptfor 
aSOtinat 


600 x 600 


R3Xr7:01 and 
R6X(5:4) 


on 


On 
CR20(0] 


10 


640x350 


640x460 or 
800x600 


R4Xr7:0] and 
R6X[3:2) 


Ofl 


On 
CR2D(0] 


01 


640x400 


640x480 or 
800 x 600 


Of! 


On 


01 


720 X 400 


800 x 600 


fl5Xr7:0)and 
R6X(1:0] 


Off 


On 


00 


800 X 600 


600 x 600 


RCXr7:0) and 
REX11:0I 


On 


X 


10 


640x350 


800 x 600 



a. Automatic vertcai expansion is controlied by tffferent registers, depending on the LCD size 
selected. 

"Off means all the appropriate brts are set to 0. 
"On* means all the appropriate Pits are set to 1 . 
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6.7.103 R2X: LCD Timing — LFS Vertical PoaHion #1 (MISCTT:*! « *") - (Cont) 



R2X. 
RCX 



MISC(7:6] and Not Auto-Expand 




10 
01 
00 



Control of LFS Position 



800 X 600 LCD: R9XI32] = 01 
and 350-llne mode: MISCP:6) = 10 



Note: The 800 x 600 and 640 x 480 LCD expansions are controlled by different bits, 
and their expansion algorithms are different. 



MISCf7:6] setting selects either 
R2X. R3X. R4X. or R5X. 



R3X, 



R5X, 



11 
10 
01 
00 



Control of LFS Position 



640 X 480 panel or 800 x 600 panel. 
Auto-centenng enabled. 
Aato-expansion disabled. 



Figure 6-5. LFS Vertical-Posttion-S 'lection Logic Diagrams 
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Table 6-10. LFS Vertical Position Register Automatic Selaction 



LFS Vertical 
Position Register 
Selected 


Automatic 

Vertical 
Expansion 


Automatic 
Centeiiiiy 


MISC 


Display 
Reaolutton 


LCD Size 


m 


m 


Mode 


R2Xr7'01 and 
R6XI7:6) 


Off 


On 


1 


1 


640 x 480 


640x460 


On 
CR20I1] 


X 


V 
A 


V 
A 


Al*ipley 
reeohi&on 
fnodee 


640x460 


On 
CR2EI1:0] 


X 


1 


1 


Afldtaptey 

modee 
except for 
350fnee 


600x600 


X 


0 


1 


X 


0 


0 


R3Xr7:0)ar«j 
R6Xt5:4| 


Off 


On 
CR20[0] 


1 


0 


640x350 


640x480 or 
800 x 600 


R4XI7:0) and 
R6X13:21 


Ofl 


On 
CR2O[0] 


0 


1 


640x400 


640x480 or 
800 x 600 


Oft 


On 


0 


1 


720 x 400 


800 x 600 


R5Xr7:0! and 
R6X(1:0] 


Off 


On 


0 


0 


800x600 


800 x 600 


RCXI7:0) and 
REXI1:01 


On 


X 


1 


0 


640x350 


800 x 600 



a. Automatic verticaJ expansion is controlM by differed registers. dependir>g on the LCD size 
seleaed. 

*Ofr means all the appropnate brts are set to 0. 
•On" means ail the appropnate brts are set to 1 . 
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6.7.104 R3X: LCD Timing — LFS Vertical Potttlon #2 (MISC[7:6J » 10) 

I/O Port Address: 3?5 

Index: 3 — This register is accessible only when Extension Register CR2DI7] = 1 . 



Bit DeecripUon Access Reset Stste 

7(MSB) LFS Vertical Position #2 [7] R/W 0 

6 LFS Vertical Position #2 (6) R/W 0 

5 LFS Vertical Position #2 [5] R/W 0 

4 LFS Vertical Position #2 (4) R/W 0 

3 LFS Vertical Position #2 [3] R/W 0 

2 LFS Vertical Position #2 [2] R/W 0 

1 LFS Vertical Position #2(1] R/W 0 

O(LSB) LFS Vertical Position #2 [0] R/W 0 



NOTE: The in the above register address is '6' tn Monochrome Mode and 'D' in Color Mode. 

This register defines in scaniines the vertical position of the line franne start signal (LFS). rela- 
tive to the CRT frame start signal, under the conditions explained below. 

Bit Desciiptlon 

7:0 LFS Vertical Position #2 [7:0]: 

• These bits are the least-significant eight bets of a 10-blt value that defines 
in scaniines the vertical position of the LFS signal, relative to the CRT frame 
start sigrial. when: 

— Extemal/Ger>eral Register MlSCf7:6] = 10 (350 tines are displayed). 

— Extension Register CR2D[1} s 0 
(automatic vertical expansion is disabled). 

— Extension Register CR2D[0) = * 

(automatic oentenng is enabled, when CR20[1] = 0). 

• The most-significant two t>fts are stored in register R6X[5:4]. 

• For selection options, refer to Table 6-10. 
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6.7.105 R4X: LCD Timing — LPS Vertical Position #3 (MISC[7:6] s 01) 
I/O Port Address: 3?S 

Index: 4 — This register is accessible only when Extension Register CR2Df7] s 1 . 



Bft Description Aoeeu Reset State 

7(MSB) LPS ''erticaJ Position #3 [7] R/W 0 

6 LPS Vertical Position #3 [6] R/W 0 

5 LPS Vertical Position #3 [5] R/W 0 

4 LPS Vertical Position #3 [4] R/W 0 

3 LPS Vertcal Position #3 [3] R/W 0 

2 LPS Vertical Position #3 [2] R/W 0 

1 LPS Vertical Position #3 (11 R/W 0 

O(LSB) LPS Vertical Position #3 [0] R/W 0 



NOTE: The *?' in the above register address is 'B' in Monochrome Mode and 'D' in Odor Mode. 

This register defines in scantines the vertical position of the line frame start signal (LPS), rela- 
tive to the CRT frame stan signal, under the conditions e^^lained t>elow. 

Bit Description 

To LPS Vertical Position «3 [7:0]: 

• These bits are the least-significant eight Mts of a 10-bit value that defines 
in scanlines the vertical position of the LPS signal, relative to the CRT frame 
start signal, when: 

— External/General Register MISC[7:6] s 01 (400 lines are displayed). 

— Extension Register CR2D[1] s 0 
(automatic vertical expansion is disat>ied). 

— Extension Register CR2D[0] = 1 

(automatic oentenng is enabled, when CR2D[1] s 0). 

• The most-significant two bits are stored in register R6X(3:2). 

• Por selection options, refer to Table 6-10. 
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6.7.106 R5X: LCD Timing — LFS Vertical Position #4 (MiSC[7:6] « 00) 

I/O Port Address: 3?5 

Index: 5 — This register is acxessible only when Extension Register CR20[7} » 1 . 



Btt Description Acoeee Reset State 

7(MSB) LFS Vertical Position #4 n R/W 0 

6 LFS Vertical Position #4 [6] R/W 0 

5 LFS Vertical Position #4 [5] R/W 0 

4 LFS Vertical Position #4 [4] R/W 0 

3 LFS Vertical Position #4 [3] R/W 0 

2 LFS Vertical Position #4 [2] R/W 0 

1 LFS Vertical Position #4 [1] R/W 0 

O(LSB) LFS Vertical Position #4 [0] R/W 0 



NOTE: The *r in the above register address is *B' tn Mortochrome Mode and 'D' in Color Mode. 

This register defines in scanlines the vertical position of the line frame start signal (LFS), rela- 
tive to the CRT franne stan signal, under the conditions e)^atned betow. 

Bit Description 

7*0 LFS Vertical Position #4 [7:0]: 

• These t)jts are the least-significant eight bits of a 10-bit value that defines 
in scanlines the verticai position of the LFS signal, relative to the CRT frame 
start signal, when: 

— External/General Register MISC[7:6] s 00. 

— Extension Register CR2D{1]bO 
(automatic vertical ea^ansion is disabled). 

— Extension Register CR2D[0] s 1 

(automatic centering is enabled, when CR2DI1] = 0). 

• The most-significant two bits are stored in register R6X{1:0]. 

• For selection options, refer to Table 6-10. 
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6.7.107 R6X: LCD Timing — Overflow Bits for LPS Signal Compare 

I/O Port Address: 3?5 

Index: 6 — This register is accessible only when Extension Register CR2D[7] = 1 . 



BK Description AeeeM Reset State 

7(MSB; R2X LPS Vertical Position #1 [g] R/W 0 

6 R2X LPS Vertical Position #1 [8] R/W 0 

5 R3X LPS Vertical Position #2 [91 R/W 0 

4 R3X LPS Vertical Position #2 [8] R/W 0 

3 R4X LPS Vertical Position #3 [9] R/W 0 

2 R4X LPS Vertical Position #3 (81 R/W 0 

1 R5X LPS Vertical Position #4 (9) R/W 0 

Q(LSB) R5X LPS Vertical Position #4 [8] R/W 0 



NOTE: The 7' in the above register address is 'B' in Monochrome Mode and *D' in Color Mode. 

This register defines the two most-significant overflow bits for the LPS Vertical Position regis- 
ters R2X. R3X. R4X. and R5X. 



Brt Description 



7:6 


R2X LPS Vertical Position #1 [9:8]: 

When External/General Register MISCr7:6] = 11, these are the most-signif)* 
cant two bits of register R2X, creating a 10-bit value. 


5:4 


R3X LPS Vertical Position «2 [9:8]: 

When Exteoul/General Register MISCr7:6] = 10* these are the most-signifi- 
cant two bits of register R3X. creating a 10-bft value. 


3:2 


R4X LPS Vertical Position #3 [9:8]: 

When Extemal/Generai Register MISC[7:6] & 01. these are the most-signifi- 
cant two bits of register R4X. creating a 10-bit value. 


1:0 


R5X LPS Vertical Position #4 [9:8]: 

When Extenial/Generat Register MISC[7:61 s 00. these are the most-signifi- 
cant two bits of register R5X. creating a 10*bit value. 
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6.7.108 R7X: LCD Timing — LCD Signal Control for Color TFT LCDs 

1/0 Port Address: 3?5 

Index: 7 — This register is accessible only wt>en Extension Register CR20[7] & 1 . 



Bit Description Aooou Reset State 

7(MSB) Reserved 

6 Reserved 

5 Reserved 

4 Reserved 

3 LFS Output R/W 0 

2 LLCLK Output R/W 0 
1 FPVDCLK Inversion R/W 0 
O(LSB) Free-Running FPVDCLK for TFT LCDs R/W 0 

NOTE: The T in the above register address is 3* in Mortochrome Mode and *D' in Color Mode. 

Bit Description 

7:4 Reserved 

3 LFS Output: 



In both of the following cases, the line frame signal (LFS) output is controlled 
by tr>e first verbcal pulse, which marks the beginning of the LCD display. 

• When this brt isO: 

— the LFS output pin drives both STN and DE*type TFT LCDs. 

— the LFS output (which may also be called FUA) is one line wide and is 
programmable. 

• When this brt is 1 : 

— the LFS output pin drives the VSYNC input for non-DE*type TFT LCDs. 

— the LFS output (which may also be called TFT- VSYNC) is two lines 
wide and can support only single-scan LCDs. 

• Set this bit to 1 for Matsushita TFT LCDs. 

Continued on next page 
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6.7.1 OB R7X: LCD Timing — LCD Signal Control for Color TFTXCOs (Cent.) 
Bit Description 

2 LLCLK Output: 

• When this bit is 0: 

— The LLCLK output pin drives both STN and DE-type TFT LCDs. 

— The U.CLK signal position is controlled t>y "LCD Horizontal Display 
Enable Surf values stored in Extension Registers CR40 to CR42. and 
Extension Register CR43 is used for fine posttipning. 

— The LLCLK signal starts with the HFirst pulse. (Refer to the timing 
diagram within the description of the Extension Register CR40.) 

— The LLCLK signal is always 25 dot dodcs before the LCD display 
enable stan signal. 

• When this b(t is 1: 

— Tie LFS to VSYNC. (Refer to Extension Register R7X[3].) 

• This bit must be set to 1 for 

— norvDE-type TFT LCDs. 

— LCDs truit require an offset different tf^ 25 dot clocks between the 
LLCLK (or LCD HS YNC) signal and the LCD display enable stan signal. 

For instance, some LCDs require an offset of 144 dot clocks between 
LLCLK and the first LCD shift dock. In this case, set R7X[2] - 1 . which 
places the LLCLK output under the control of Extension Register 

CR47r7:01. 

'^ FPVDCLK Inversion: 

This bit can be used with alt LCDs. 

• When this bit is: 

— 1 , the FPVDCLK signal is inverted, and LCD data are latched on the 
low-to-high transition of FPVDCLK. 

— 0. the FPVDCLK signal is not inverted, and LCD data are latched on 
the high-to-low transition of FPVDCLK. 

• During Suspend mode. FPVDCLK is forced tow. independent of this bits 
polarity. 

0 Free-Running FPVDCLK Enable for TFT LCDs: 

Set this bit to 1 only tor TFT LCDs that have a display enable input pin. When 
this bit: 

• = 1 , and when the LCD power sequence is on. FPVDCLK is always active 
(free-running) for TFT LCDs. 

• = 0. FPVDCLK IS gated by the display enable signal and remains active 
only ri'tnng display time. 
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6.7.109 R8X: LCD Timing — Shift Clock and Data Format Salect for STN LCDa 

I/O Port Address: 3?5 

Incjex: 8 — This register is accessible only when Extension Register CRZOfT] = 1 . 

BK DeacripUon Acc#a» Reset State 

7(MSB) Horizontal Cross-Talk Reduction EnatHe R/W 0 

6 Vertical Cross-Talk Reduction Disable R/W 0 

5 Dual-Scan/Single-Scan Monochrome LCD Select R/W 0 

4 Foreground-Only Text Enhancement R/W 0 

3 Reserved ^ 
2 Rese^^ed 

1 Dual/Single Shrft-Clock Select for STN LCDs R/W 0 

O(LSB) 1 6-Bit / B-Bit Data-Interface Select for STN LCDs R/W 0 

NOTE: The in the above register address is 'B' in Monochrome Mode and 'D' in Color Mode. 

Bit Description 

7 Horizontal Cross-Talk Reduction Enable: 

When this bit is 1 , horizontal cross-talk reduction is enabled. This t>it is a test 
bit and It must never be wrinen by any application program. It is listed here 
only for completeness. 

6 Vertical Cross-Talk Reduction Disable: 

When this bit is 1 . vertical cross-talk reduction is disabled. This bit is a test bit. 
and it must rtever be written by any applicatk>n program. It is listed here only 
for oompletertess. 

5 Dual-Scsn/Single-Scan Monochrome LCD Select: 

• When this bit is 0. dual-scan moriochrome LCDs are selected. 

• When this bit is V single-scan monochrome LCDs are selected. 

4 Foreground-Only Text Enhancement: 

• When this t>it is 0. normal text is displayed. 

• When this bit is 1 and Extension Register CR1E[1] = 1. 
the foreground-onty text enhancement is erMit)led. 

3:2 Reserved 

1 Dual/Single Shrft-Clock Select for STN LCDs: 

On an STN LCD. when this bit: 

• = 0. a singie-shitt clock is supplied to the FPVDCLK pin. 

• = 1 . dual-shift Clocks are supplied to the FPVDCLK and FPDE pins. 

0 16-Bit / 8-Bit Data-Interlace Select for STN LCDs: 

r , On an STN LCD. when this bit is 0. a 16-bit data LCD interface is selected. 

• On an STN LCD. when this bit is 1. an 8-bit data LCD interface is selected. 
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6.7.110 R9X: LCD Siza and TFT LCD Data Format 

I/O Port Address: 3?5 

Index: 9 — This register is accessible only when Extension Register CR2D[7} b i . 



Bit Deaeription 

7(MSB) Reserved 

6 Reserved 

5 Reserved 

4 Reserved 

3 LCD Size (1] 

2 LCD Size [0] 

1 TFT LCD Data Format (1 ) 

O(LSB) TFT LCD Data Fonnat [OJ 



RW 
RW 
R/W 
R/W 



Reset State 



0 
0 
0 
0 



NOTE: The T in the above register address is "B' in Monochrome Mode and 'D' in Color Mode. 
Bit Description 



7:4 



Reserved 



3:2 



LCD Size [1:0]: 

These two bits select the LCD size as shown in the table below. For informa- 
tion on specific LCD types and for detailed connection information, refer to the 
Guide to Inteitadng Paneis to the CL-GD7S42. 



R9X 


LCD Size 


LCD TypM to Which 
LCD Ste Cm B« ApplM 


[3] 


[2] 


0 


0 


6401460 


STNandTFT 


0 


1 


800 x 600 


STNandTFT 


1 


0 


ReMrvvd 




1 


1 







352 



1:0 



TFT LCD DaU Format [1:0J: 

These two bits selea the data format for TFT LCDs as shown in the table 
below. For rnformation on specific LCD types and for detailed connection infor- 
mation, refer to the Guide to Interfacing Panels to the CL-GD7S42. 



R9X 


TFT LCD Data Format 


[1] 


[0] 


0 


0 


9-M (333) 


0 




12-blt(444) 




0 


18-bit (666) 


1 1 1 24-Dit(B86) 
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6.7.111 RBX: Shade Convarsion and Extra LCD Una Clock insertion 

I/O Port Address: 375 

Index: B — This register is accessible onty when Extension Register CKD{7] = 1 . 



Bit Description Access Reset State 

7(MSB) Reserved 

6 Reserved 

5 Reserved 

4 Shades 7 and 9 Convert R/W 0 

3 Shades 5 and 1 1 Convert R/W 0 

2 Extra LCD Une Clock Enable (2] R/W 0 

1 Extra LCD Une Clock Enable [1] R/W 0 

O(LSB) Extra LCD Une Clock Enable (0) R/W 0 



NOTE: The 7' tn the above register address is 3* in Monochrome Mode and 'D' in Color Mode. 



Bit 


Description 


7:5 


Reserved 


4 


Shades 7 and 9 Convert: 




When this bit is 1 : 




• shade 7 Is converted to shade 6. 




• shade 9 Is converted to shade 8. 


3 


Shades 5 and 1 1 Convert: 




When this bit is 1: 




• shade 5 is converted to shade 4. 




• sr^ade 11 is convened to shade 10. 



2:0 Extra LCD Une Clock Enable [2:0]: 

The hex value in these three bits define up to five extra LCD line docks, which 
can be inserted between the upper and lower half of a duakscan LCD. 

• Extra line clocks are needed for those LCD manufacturers who disconnect 
the first one or two row dnvers on the lower half of a dual-scan LCD. 

• These bits generate extra line docks for disconnected row drivers. 



RBX 


Resutt 


12) 


(1) ! 


[0] 


0 


0 


0 


0 extra LCD line clocks 




0 1 




1 extra LCD lrr>e clock 


0 ■ 


1 


0 


2 extra LCD trr^ clocks 


0 


1 ! 




3 extra LCD line clocks 


1 


0 • 




4 extra LCD line Clocks 


1 


0 




S extra LCD line clocks 
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6.7.112 RCX: LFS Vertical Position for 525-Line Modes ^ 
I/O Port Address: 3?5 

Index: C — Ttiis register is accessible only when Extension Register CR20f7] s 1 . 



Bit Description Reset State 

7 LFS Vertical Position for 525-Line Modes [7] 0 

6 LFS Vertical Position for 525-Une Modes [6] 0 

5 LFS Vertical Position for 525-Une Modes [5] 0 

4 LFS Verbcai Position for 525-Line Modes [4] 0 

3 LFS Vertical Position for 525-Line Modes [3] 0 

2 LFS Vertical Position for 525-IJne Modes [2] 0 

1 LFS Vertical Position for 525-Line Modes (1 ] 0 

0 LFS Vertical Position for 525-Line Modes [0] 0 



NOTE: The in the above register address is 'B' in Monochrome Mode and *0' in Gotor Mode. 
For 800 X 600 LCDs, this register is used: 

• to expand tiie 350 lines resulting from a 350-line mode to 525 lines ar)d then to center the 
525 lines 

• to define in scanlines the vertical position of tiie line frame start sigrial (I^S). relative to the 
CRT frame start signal, under the conditions explained below. 



Bit Description 

7:0 LFS Vertical Position for 525-Une Modes [7:0]: 

• These bits are the least-significant eight bits of a 10-brt value that defines 
in scanlines the vertical position of the LFS signal, relative to the CRT frame 
Stan signal, when: 

— The LCD is a 525-line LCD. or the LCD is one that uses a 525-line mode 
that has been expanded to 600 lines. 

— External/General Register MISC[7:6) = 10 (350 lines are displayed). 

— Video modes 10 or Fare being used. (T^ese modes display 350 lines.) 

— Extension Register CR2D(1] = 1 
(automatic vertical expansion is enat)led). 

• The most-significant two bits of this field are in REX[1:0]. 

• For selection options, refer to to Table 6-10. 
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6.7.113 RDX: LCD Timing — LFS Vertical Position #6 

I/O Port Address: 375 

Index: D — This register is accessible only when Extension Register CR2D[7] « 1 . 

Reset State 



Bit 

7(MSB) 

6 

5 

4 

3 

2 

1 

O(LSB) 



Description 

Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 



NOTE: Tbe T in the above register address is in Monochrome Mode and *D* in Color Mode. 

This register is reserved. 

Bit Description 



7:0 



Reserved 
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6.7.114 REX: Overflew Bits for RCX Register 

I/O Port Address: 3?5 

Index: E — This register is accessible only when Extension Register CR2D(7] s 1 



Bit 


Description 




Reset State 


7 


Reserved 






6 


Reserved 






5 


Reserved 






4 


Reserved 






3 


Reserved 






2 


Reserved 






1 


RCX: LFS Vertical Position for 525-Une Modes [9] 


RW 


0 


0 


RCX: LPS Vertical Position for S25>Une Modes [8] 


RW 


0 



NOTE: The *?' in the above register address is 'B' in Monochronw Mode and *0' in Color Mode. 
Bit Description 

7:2 Reserved 

Tlo RCX LFS Vertical Position for 525-Une Modes [9:i]: 

• These two overflow bits are the most-sigruficant bits of a 10-brt field, LFS 
Vertical Position for 525-line modes. 

• For more information, refer to RCXf7:0}. which contain the least*significant 
bits for this field. 
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6.7.115 ROY: Horizontal Total Shadow Reglatar 

I/O Port Address: 3?5 

Index: This register is aocessiWe only when Extension Register CR2C{5:4] « 10. 



BH 


OMcription 


RM«tS 


7 


Honzontai Total [7] 


0 


6 


HorizontaJ Total [6] 


0 


5 


Honzontai Total [5] 


0 


4 


Horizontal Total [4] 


0 


3 


Horizontal Total [3] 


0 


2 . 


HorizontaJ Total [2] 


0 


1 


Horizontal Total [1] 


0 


0 


HorizontaJ Total [0] 


0 



NOTE: The r in the above register address is "B* in Monoc h r om e Mode and t)* in Color Mode. 

The RiY (i = 0.2,3,4,5) Extension Registers are horizontal timing shadow registers. 

• These registers are used to automatically control the CRT controller on 640 x 480 
and 800 X 600 LCDs, for both low-resolution and high-resolutkm applications. 

• These registers control LCD timing independent of VGA modes. 

Brt Description 

7:0 HorizonUI ToUl r7:0]: 

When Sequencer Register SR1[3) » 0 (the DCLK signal is the same signal as 
VCLK). this register performs the same function as CRT Controller Register 

CR0(7:01)- 
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6.7.116 R2Y: Horizontal Blanking Start Shadow Register 

I/O Port Address: 3?5 

Index: This register is accessible only when Extension Register CR2C[5:4] s 10. 



Bit 


Description 


Reset State 


7 


Horizontal Blanking Start [7] 


0 


6 


Horizontal Blanking Start [6] 


0 


5 


Horizontal Blanking Start [5] 


0 


4 


Horizontal Blanking Start [4] 


0 


3 


Horizontal Blanking Start [3] 


0 


2 


Horizontal Blanking Staft [2] 


0 


1 


Horizontal Blanking Start [1] 


0 


0 


Horizontal Blanking Start (oj 


0 



NOTE: The in the above register address is B' in Monochrome Mode and 'D' in Color Mode. 



Bit Description 

7:0 Horizontal Blanking Start [7:0]: 

When Sequencer Register SR1(3] = 0 (the DCLX signal is the same signal as 
VCLK). this register performs the same function as CRT Controller Register 
CR2r7:0). 
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6.7.117 R3Y: Horizontal Blinking End Shadow Register 

I/O Port Address: 3?5 

Index: This register is accessible only when Extension Register CR2C[5:4) = 10. 



Bit DMcription 


Reset State 


7 Reserved 




6 Reserved 




5 Reserved 




4 Horizontal Blanking End [4] 


0 


3 Horizontal Blanking End [3] 


0 


2 Horizontal Blanking End [2] 


0 


1 Horizontal Blanking End [lj 


0 


0 Horizontal Blanking End [0] 


0 


NOTE; The 7' in the above register address is 3* in Monochrome Mode and 'D' in Color Mode. 


BH Description 




7:5 Reserved 



4:0 Horlzomal Blanking End [4:0]: 

When Sequencer Register SR1[3] = 0 <the DCLX signal is the same signal as 
VCLX). this register perfonns the same function as CRT Controller Register 

CR3[4:0]. 

• These brts are the least-significant five bits of a 6*brt word oontrolling the 
horizontal blanking end signal. 

• The most-significant bit that controls the horizontal blanking end signal is 
in Extension Register R5Yp]. 
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6.7.118 R4Y: Horizontal Sync Start Shadow Regiater 

I/O Port Address: 3?5 

Index: This register is accessible only when Extension Register CR2C[5:4) = 10. 

Btt Description Reset State 

7 Horizontal Sync Start [7] 0 

6 Horizontai Sync Start [6] 0 

5 Horizontai Sync Start [5] 0 

4 Horizontal Sync Start (4] 0 

3 Horizontal Sync Start [3] 0 

2 Horizontal Sync Start [2] 0 

1 Horizontal Sync Start ( 1 ] 0 

0 Horizontal Sync Start (oj 0 

NOTE: The T in the above register address is *B' in Monochronw Mode and 'D' in Color Mode. 

Bit Description 

7:0 Horizontal Syne Start [7:0]: 

When Sequencer Register SR1[3] = 0 (the OCU< signal is the same signal as 
VCLX). this register performs the same function as CRT Controller Register 
CR4[7:0). 
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6J.119 R5Y: Horizontal Sync End Shadow Register 

I/O Port Address: 3?5 

Index: This register is accessible onry when Extension Register CR2C[5:4) = 10. 

Bit Description 

7 Horizontal Blanking End (5) 

6 Reserved 

5 Reserved 

4 Horizontal Sync End (4) 

3 Horizontal Sync End (3) 

2 Horizontal Sync End [2) 

1 Horizontal Sync End [1] 

0 Honzontal Sync End [0] 

NOTE: The T in the above register address is 3* in Monochrome Mode and 'D' in Color Mode. 



Bit 


Description 


7 


Horizontal Blanking End [5]: 




• This is the most-significant bit for the sbc-blt horizontal Wanking end signal. 




• The least-significant five bets of the honzontal blanking end signal are in Ex- 




tension Register R3Y[4:0). 


6 


Reserved 


4:0 


Horizontal Sync End [4:0]: 




When Sequencer Register SR1[3] s 0 (the DCLK signal is the same signal as 




VCLX). this register pertonns the same function as CRT Controller Register 




CR5[4:0]. 



Reset state 

0 



0 
0 
0 
0 
0 
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6.7.120 ROZ: Horizontal Total Shadow Register 

I/O Port Address: 3?5 

Index: This register is accessible only when Extension Register CR2C{5:4) ell. 



Bit 


Description 


Reset State 


7 


Horizontal Total [7] 


0 


6 


Horizontal Total [6] 


0 


5 


Horizontal Total [5] 


0 


4 


Horizontal Total [4] 


0 


3 


Horizontal Total [3] 


0 


2 


Horizontal Total [2] 


0 


1 


Horizontal Total [1] 


0 


0 


HorizorrtaJ Total [oj 


0 



NOTE: The *?* in the above register address is 'B' in Monochrome Mode and '0' in Color Mode. 



The RiZ (i = 0^,3.4,5) Extension Registers are horizontal timing shadow registers. 
« These registers are used to automatically control the CRT controller on 640 x 480 

and 800 X 600 LCDs, for both tow-resolution and high-resolution applications. 
• These registers control LCD timing independent of VGA modes. 

BK Description 

7 0 HorizonUl Total [7:0]: 

When Sequencer Register SR1[3] = 1 (VCLK is divided by 2). this register per- 
forms the same function as CRT Controller Register CR0[7:0). 
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6.7.121 R2Z: Horizontal Blanking Start Shadow Raglatar 

I/O Port Address: 3?5 

Index: This register is accessible only when Extension Register CR2C[5:4] = 11 . 



Bit DeacripUon Hawt State 

7 Horizontal Blanking Surt [7] 0 

6 Horizontal Blanking Start [6] 0 

5 Horizontal Blanking Start [5] 0 

4 Horizontal Blanking Start (4) 0 

3 Horizontal Blanking Start (3) 0 

2 Horizontal Blanking Start [2] 0 

1 Horizontal Blanking Start [1 j 0 

0 Horizontal Blanking Start [0] 0 



NOTE: The T in the above register address is 3* in Monochrome Mode and 'D' in Cotor Mode. 



Brt Description 

7:0 Horizontal Blanking Start [7:0]: 

When Sequencer Register SR1I3) = 1 (VCLK is divkled by 2). this register per- 
forms the same function as CRT Controller Register CRZPrO). 
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6.7.122 R3Z: Horizontal Blanking End Shadow Register * 

I/O Port Address: 3?5 

Index: This register is accessible only when Extension Register CR2C[5:4] = 11. 



Bit 


Description 


Reset State 


7 


Reserved 




6 


Resen/ed 




5 


Reserved 




4 


Horizontal Blanking End [4] 


0 


3 


Horizontal Blanking ErKl [3] 


0 


2 


Horizontal Blanking End [2] 


0 


1 


Horizontal Blanking End [1] 


0 


0 


Horizontal Blanking End [0] 


0 



NOTE: The *T in the above register address is 3' in Monochrome Mode and 'D' in Cotor Mode. 

Bit Description 
7:5 Reserved 

4:0 Horizontal Blanking End [4:0]: 

When Sequencer Registser SRI [3] = 1 (VCLK is dhoded by 2). these bits per- 
form the same function as CR3(4:01. 

• These bits are the least-significant five bits of a 6-bit word controlling the 
horizontal blanking end signal. 

• The most-significant sixth bit that controls the horizontal blanking end signal 
is in register RSZfT]. 
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6.7.123 R4Z: Horizontal Sync Start Shadow Regiater 

I/O Port Address: 375 

lr)dex: This register ts accessible only when Extension Register CR2C[5:4] s 11. 



BK Oeaeription Reset State 

7 Horizontal Sync Start [7] 0 

6 Horizontal Sync Start [6] 0 

5 Horizontal Sync Start [5] 0 

4 Horizontal Sync Start [4] 0 

3 Horizontal Sync Start [3] 0 

2 Horizontal Sync Start [2] 0 

1 Horizontal Sync Start [1 ] 0 

0 Horizontal Sync Start (0) 0 



NOTE: The *T in the above register address is 'B* in Mof>ochrome Mode arxj 'D' in Color Mode. 



Bit Description 

7:0 Horizontal Sync Start P:0]: 

When Sequencer Register SRI [3] s 1 (VCLK is divided by 2). this register per* 
forms the same hjnctlon as CRT Controller Register CR4[7:0]. 
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6.7.124 RSZ: Horizontal Sync End Shadow Register 

I/O Port Address: 3?5 

Index: This register is accessible only when Extension Register CR2C[5:4] s 11 . 



Bit 


Description 


Reset State 


7 


Horizontal Blanking End [5] 


0 


6 


Reserved 




5 


Reserved 




4 


Horizontal Sync End [4] 


0 


3 


Horizontal Sync End [3] 


0 


2 


Horizontal Sync End [2] 


0 


1 


Hohzontal Sync End [1] 


0 


0 


Horizontal Sync End [0] 


0 



NOTE: The 'T in the above register address is 'B* in Monochrome Mode and 'D' in Color Mode. 



Bit 


Description 


7 


Horizontal Blanking End [5]: 




• This is the most-significant bit of the six-bit horizontaJ blanking end signal. 




• The least-significant five bits of the horizontal blanking end signal are in Ex- 




tension Register R3Z[4:0]. 


6 


Reserved 


4:0 


Horizontal Sync End [4:0]: 




When Sequencer Register SRI (3) = 1 (VCLK is divkied by 2). this register per- 




forms the same function as Controller Register CR5[4:0]. 
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7. Electrical Specifications 

7.1 Absolute Maximum Ratings 
Table 7-1 . Absolute Maximum Ratings 



Spacfflcation 


Maximum Rating 


Ambient temperature while operating (Ta) 


0*»to70«C 


Storage temperature 


-65* to ISO' 


Voltage on any pin 


Vss -o-sytoVoD+o-sv 


Operating power dissipation 


1.5 Watts 


Power supply voltage 


7.0 Volts 


Injection cun-ent (latch-up testing) 


100 mA 



NOTES: 

1 ) System components should be operated within the Imits of the absolute maximum ratings. If system compo- 
nents are wn at ratings at or outside these limits, the system components may be permanently damaged. 

2) Functional operation at or outside any of the conditions indicated in the absolute maximum ratings is not implied. 

3) Exposure to absolute maximum rating conditions for extended periods may affect system reliabi&ty. 
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7.2 DC Specifications 

7.2.1 OC Specifications: Digital 

In the taWe below, VDD = 5.0V ± 0.25V (or Vqo = 3.3V ± 0.3V) and = 0* to 70* C. unless othenvise 
specified.) 

Table 7-2. OC Digital SpMifications 



Symbol 


Paramatar 


MIN 


MAX 


Ooodttiona 


Note 


Voo(5V) 


1 Pow«r Supply Voltage fTTU 


4.75 Vbfts 


5^ Vbfts 


Noimal Opecafion 




Vt)o(3.3V) 


Power Supply Voltage (CMOS) 


3.00Votts 


3.60 Vbfts 


Noimal Opacatno 




V.L 


tnpul Lem Voltage (TTL) 


OVofts 


0.8 Vbfts 


XOV<Voo<S.25V 




V|H 


input High Vottage fm.) 


2.0Vofts 


Voo ♦ 5% Vqo 
(Votts) 


3.0V <Voo< 5.25V 




1 V,„c 


input Ht^ Voftage (CMOS) 


O.TVoo (Volts) 


Voo*5%Voo 
(Vofts) 


3.0V < Voo < 5.25V 




Vn.c 


tnput LOW Vbttage (CMOS) 


-0.5 Vote 


0.3Voo (VWti) 


3.0V <Voo< 5.25V 




hex 


Output lorn Voftage (TTL) 




0.4 Volts 


Iql « (Ra^ to TaUe 7-6.) 




! VOH 1 


Output High Voltage (TTL) 


2.4 Volts 




Iqh « (Raler to TaMe 7-6.) 


2 


I Vo«C i 


Output High Voltage (CMOS) 


0.9Voo (Vote) 




IOMC»-200nA 




i "•'OLC i 


Output Low Vottage (CMOS) 




0. Woo (Volts) 


Iqlc « 3.2 mA 




1 'cc, 1 


Power Supply Current 




iSOfTtA 


CRTT-cnly Operation 


3 




Power Supply Current 




100 rrU 


LCO-only Operation 


3 


! 'CC3 j 


Power Supply Current 




1.0mA 


Har^rare-Contretted 
Suspend rnode 


3 


! 'iL 


Input Low Current 




•lOuA 


Vm * O.OV 




1 


Input Hign Current 


1 lOuA 


Vw«Voo 




'c: 1 


Output Leaitage Current 


-lOuA 


lOuA 


0 < VooT < Voo 


4 


Cn 1 inpji Caoacftance 


1 10 pF 




5 




Output CapacfUnce 


1 10 pF 




5 



NOTES: 

1 • Daia outputs (0(31 :0)) rated at Iql = 12 niA at Vql = 0.4V. will sink Iql « 24 rT\A at V(x = 0.5V. 
2) Data outputs (D[31:0]) rated at Iqm = -3.0 mA at V^^ = 2.4V. will source Iom « -15 mA at Vqh = 2.0V. 
3' These current values occur when Vqq = 3.3V. FPVDCLK = 28 MHr. and MCLK » 45 MHz. 
41 This current is a rneasure of 3'State output leakage current when in high-impedance (high-Z) mode. 
' 5' This caoacrtarce is penodicalty sampled and tested. 



Cirru> Connacniial 
BuMnew Uformuoon 



CL 28792 



358 



Prclirrunary Data Book 



Aupist 26. 1994 

Rev. 1.1 



7.Z2 DC Sp«eifiMtloM: Loading Values 
Table 7-3. Loading Values for 7S42 Output Pina 



Pin Number 



Pin Name 



ioH 



lOL 

(mA) 



IDEVf 



20.0 



RDY« 



•3.0 



ao.o 



INTO ONTR/IWTOi) 



STOPi 



«3.0 



20.0 



S.0 



23 



PAR 



•3.0 



a.o 



43:46. 48:51. 53:61. 68:72. 74:79. 136:135. 
138:137,139:140 



AO/D [31.«] 



•3.0 



12X 



91 



VSYNC 



•12 



12 



93 



HSYNC 



•12 



12 



WTSC/PAL 



-12 



12 



140:133, 131:125. 123:122. 120:114 



FPt23:0) 



-12 



12 



95 



CSYNC 



144:141.134.133.125.123 



FCPRrOI 



-12 



-12 



12 



12 



101 



FCBLANK* 



•12 



12 



ICS 



FPVEE 



•12 



12 



103 



VCLK 



-12 



12 



106 



FPVCC 



-12 



12 



106 



FTOE 



•12 



12 



110 



-12 



12 



112 



LLCLK« 



-12 



12 



113 



FPVDCLK 



•12 



12 



115 



OVRWf (FPllJ/OVRWf) 



•12 



12 



117 



MOO (FP(3)/MO0) 



•3.0 



3.0 



123 



SBYSTf 



•6.0 



6.0 



125 



SUSPSTi 



•6.0 



6.0 



146 



TVON 



•12 



12 



146 



PROG 



•6.0 



6.0 



151 161.163 167.186:191.193,196.202:204. 
206.206.1.2 



M0(31:0) 



-12 



12 



169 170. 195. 194 



CAS«(3:0)« 



169 170. 195. 194 



WE«(3:01 



•12 



•12 



12 



12 



171 180 



MA(9:0] 



•12 



12 



181 



CAS«/WE# 



-12 



12 



182 



0E« 



•12 



12 



184 183 



RAS4f1:0>> 



-12 



12 



' The llClx and FPVDCLK values Oeoend on the bn senmg ol Extension Register SR2B[7]. 
wner. tms on s 0. me vaiues tor tr>ese pins are: lOH s .i2 mA. lOL > 12 mA. and the toad is 50 pF. 
When tnis on s 1 . me values (or these pins are: lOH e •24mA. lOL & 24 mA. and the load rematfis 50 pF. 
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7.2.3 DC SpacifiMtions: Palette OAC 

In the table below. VDD = 5.0V ± 0.25V (or Vod = 3.3V ± 0.3V) and « 0* to 70* C. unless otherwise 
spedfied. 

Table 7-4. Palette DAC Specifications 



Symbol 


Parameter 


MIN 


MAX 


Unite 


Condltlona 


DACVOD (5.0V) 


OAC Voltage 


4.75 


5.25 


Votti 


Normal Operstion 


DACVDD (3.3V) 


DAC Supply Voltftge 


3.00 


3.60 


Vbto 


Nomial Opeiaton 


AloD2.3(5-OV) 


Analog Supply Current 




M 


mA 


AVoo2.3«5-^ 


AID02.3 {3-3V) 


Analog Supply Current 




tbd 


mA 


AVoca3-3.6V 


1 1 


DAC Rafefvnoa Current 


-3 


•10 


mA 





NOTE: 

1 ) Refer to the detailed pin description in Chapter 2. for information regarding nominaJ 



7.2.4 DC Speeificationa: Frequency Synthesizer 

tn the table below. Vqq = 3.3V ± 0.3V and = 0* to 70* C. unless othenwise specified. 
Table 7-5. Frequency Syntheaizer Specifications 



Symbol | Parameter 


MIN 


MAX 


Unite 


Condmona 


^u^^ ! Synthesizer Supply Voltage 


3.00 


3.60 


Vote 




MAJqc) * VAIqq I Analog Simply Current 




0^ 


mA 


MAVoo- VAVoQ.aSV 
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7.3 DAC Characteristics 

In the table below. Vod = 3.3V ± 0.3V and T* = 0» to 70* C. unless otherwise specified. 



Table 7-€. 


DAC Characteristics 








Symbol 


Psrsmeter 


um 


MAX 


Units 


Conditions 


Notes 


Res 


Resotutton | 


6 


Bits 






'0 


Output Current 




30 


mA 


Vo<1V 




•o 


Analog Output Oeiay 






ns 




NGtSSl.2.3 




Anatog Output RiM/FsB Ttfne 




8 


nt 




Notes 2. 3.4 


«s 


Analog Output Setting Time 




15 


ns 




Notes 2. 3. 5 


'SK 


Analog Output Sk0w 




md 


ns 




Notes 2. 3. 6 


FT 


Clock and Data Feed-tnrough 




tr>d 


db 




Notas 2. 3. 6 


DT 


DAG-to-DAC Corr»tat)on 




ma 


% 




Notes 6.7 


Gi 


Glrtch imputse 




md 


pV/sac. 




Notes 2. 3. 6 


CT 


DAC-t>DAC Crentalk 




md 


db 




Notes Z 3. 4 



NOTCS: 

1 ) to IS measured from the 50% pornt of VCLK to 50% point of full-scale transition. 

2) Load IS 50 onms and 30 pF per analog output. 

3) Iq^r = to be determined from measures taken according to the IREF application note 

4) L and U are measured from 10% to 90% full-scale. 

5) I5 IS n^asured from 50% of full-scale transition to output remaining within 2% of final value. 

6) Outputs loaded identically. 

7) A£>oui the mK3-potnt of the distribution of the three DACs measured at full-scale output. 

8) rod = to be oetermmed. 
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7.4 AC Parameters: Listing 

Table TWe P«fl« 

7-7 Bus Corrfiguration: Reset* Timing 374 

7^ Local Bus: LCLK Timing 

7-9 Local Bus: AOS* and LDEVt Timing 376 

7-10 Local Bus: ROY# and Read-Data Timing 377 

7-1 1 Local Bus: RDYRTN# Timing 378 

7-12 Local Bus: Write Data Timing : 379 

7-13 PCI Bus: FRAME#. DEVSELt. AD[31:01. AND C/BE#(3:01 (Write) 380 

7-13 PCI Bus: FRAME#, DEVSEL«. AD[31:0), AND C/BE#(3:01 (Rwd) 380 

7-1 5 PCI Bus: TRDY# Delay Timing 384 

7-1 5 PCI Bus: Read-Data / IRDY« Timing 384 

7-15 PCI Bus: STOP# Delay 384 

7-18 PCI Bus: IDSEL Timing 387 

7-1 9 PCI Bus: PAR Timing (Write) - - 388 

7-1 9 PCI Bus: PAR Timing (Read) 388 

7-21 Display Memory Bus: Read Timing 390 

7-22 Display Memory Bus: Write Timing 392 

7-23 Display Memory Bus: CAS#-Before-RAS# Refresh Timing 394 

7-24 Feature Connector Timing witn Clock and Data Driven Externally 395 

7-25 Feature Connector FCVCLK Input Requirements 396 

7-26 LCD Interface: STN-Monochrome and Color-Passive LCD Timing 397 

7-27 LCD Interface: TFT Color LCD Timing 399 

7-28 Frequency Syntt>esi2er Input Timing 401 
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7.4.1 Bus Configuration: Reset Timing 

The timing diagram in this section is for the bus configuration, which takes place during setup. 

Table 7-7 and Figure 7-1 refer to information from the SWO, SWI. and SW2 pins, which are read by 
SR24(2:0] and used by the memory data lines to configure the CL-G07542. 



Table 7-7. Bus Configuration: Reset* Timing 



i Symbol 


Parameter 


MIN 


MAX 


i ^1 


Reset Pulse Width 


12t 






Memory Data Setup time to Reset rising edge 


2ns 




1 «3 


Memory Data Hold time from Reset rising edge 


5ns 




t4 


Reset High to first 1^ ReadAA^rtte Command 


12t 





Note: r is the penod (or MCLK a dock that is intemaJ to the CL-Q07542. 



(Signal Ohgln) / Signal 



(System) RESET* 



,MDir:0]. "'g^ 
* 'MD2f7:0J. 
'MD3[7:0] 

(CPU)I0WR«' 



CD 




1 Signal nam* OA ow bus imartn m« ts being iMd. 



Rgure7-1, Bus Configuration: Resetf Timing 
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7.4.2 Local Bus: Timing Diagrams 

The timing diagrams in this section apply to the •486 locai bus anc*. VESA local bus (the VL bus) Inter, 
faces to the CL-GD7542. 

Table 7-6. Local Bus: LCLK Timing 



Symbol 


Paremeter 


CLK1X 


MIN 


MAX 




Rise Time 


0.5ns 


4.0ns 




Fall Time 


0.5ns 


4.0ns 


h 

1 1 


Positive High Pulse Width 


40% tj 


60% ts 




Negative tow Pulse Width 


40% t5 


60% ts 




Period 


30ns 


To be detemtined 



Note: T s the penod for MCLK, a ciock that is internal to the CL-GD7542. 



(Signal Origin) / Signal 



(Local Bus) LCLK 



V 



Figure 7-2. Local Bus: LCLK Timing 
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Table 7-9. Local Bus: AOS* and LOEV« Timing 



Symbol 


ParifMttr 


MIN 


MAX 




Addms. Status* AOS* Setup to LCLK 


5ns 






LDEV# Low Delay from Address. Status (20-pF loading) 




15ns 


h 


LOEVf High Detay from Address. Status 




18ns 



Note: r is the penod for MCLK. a dock that ts internal to the CL-G07542. 



(Signal Origin) / Signal 
(System) LCLK 

(Loeel Bus) AOSf 




(LocaJ Bus) A(23:2], 
Status 



(7542) LDEVi 



>< 



>< 



Figure 7-^. Local Bus: ADS# and LDEV* Timing 
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Tabit 7-10. Local But: RDY« and Raad-Data Timing 



Symbol 


ParafTMttr 


mm 


MAX 


ti 


ROY* tow May from LCLK 


0 


12ns 


t2 


RDY« High Delay from LCLK 


0 


12ns 


»3 


ROY* High Pulse Width before High-Z 


1/2 LCLK 




t4 


Read Dau Setup to ROY* Low 


One 




I5 


Read Data Hotd from ROYRTN* High 


12ne 


To be detemiined 



Note: T is the pshod for MCLK. a ckxfc that is imemsi to the CL-G07542. 



(Signal Origin) /Signal 
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Figure 7^. Local Bus: ROY* and Read-Data Timing 
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Table 7-11. Local Bus: RDYRTN* Timing 



Symbol 




urn 


MAX 




RDYRTNt Setup time to LCLK 


5ns 




'2- 


RDYRTN# Hold time from LCLK 


2ns 





Note: r ts me penod for MCLK. a dock that is imemal to tne CL-G07542. 



(Signal Origin) / Signal 
(System) LCLK 




(System) RDYRTN* 




Figure 7-5. Local Bus: RDYRTNt Timing 
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JM9 7-12. Local Bus: Wrtts Data Timing 



Symbol 




urn 


MAX 




Data Setup tima to LCLK 


7na 




t2 


Data Hold time from LCLK 


2na 





(Signal Origin) / Signal 

(Sy«t«n) LCLK ^ \ ^ \ ^ \^ 



(CPU) 0(31:0) 



VAUD 



Figure 7^. Local Bua: Write Data Timing 



Busincsi Information 



CL 28803 



AupistlS. 1994 



Prcbminarv Data Book 



379 




CIRRUS Loac 



CL'QD7542 (Nordic) 

GUIXSVGA LCD ConrrolUr with MVa™ 



7.4.3 PCI Bub: Timing Diagram* 

The timing diagrams in this section apply to a PCI bus interface to the CL-G07542. 
Table 7-13. PCI Bus: FRAMEi. OEVSELi. AD[31:0], and C«E*[3:0I Timing (Write) 



symooi 




MM 


Mm 




FRAME* SMp to CLK 






>2 


A0[31 rO] (AddrM) S«ti9 to CLK 


7n» 




'3 


AD(31 :0I (AddfM) HoM from CUC 


Ono 






AOpi :0) (Octa) S«Cijp to CLK (Wrtt») 


7ns 




% 


A0(31 :0] (Dtt) HoM from CLK (Wm«) 


0ns 






C/BE«(3:0) (Bus CMO) SMp to CLK 


7ns 






C;BE#[31:0] (Bub CMO) Hold from CLK 


0ns 






C/BE«(3:0] (Byto EnaM) S«tup to CLK 


7ns 






OEVSELf Delay from CLK 


0ns 


11 


Uo \ DEVSEL# High tefom HkZ 


1 CLK 
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(Signal Origin) / Signal 



(PCI) CLK1X 
(PCI) FRAME* J±L 




(PCI) i 



(PCI) C/BE«[3:0] 



f7542) DEVSEL« 



ADt31:01 -5^2 l ^ADCMSS y Q 



^BUS CiiO ^ 



Hl-Z 



(7542)TT^DYt JtL 



M-Z ■ High impaMw* 



DATA 



X 



DATA 



<: 



BYTC ENABLES 



> 



•«io 



»»>Z 



Hl-Z 



W-Z 



Hl-Z 



Figure 7-7. PCI Bus: FRAME#. DEVSELt, AD[31:0), and C;/BE#[3:0] Timing (Wrtte) 
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Table 7-14. PCI Bur. FRAMEi. DEVSELi, A0(31:0]. end C/BE#[3:0] Timing (Raad) 



SyiHtool 


Psranwter 


MM 




ti 


FRAMEf S«hp to CLK 


7na 




l2 


A0[31 :0) (AddTM) S«tup to CLK 


7na 




«3 


Ay[3 1 :0| (Adcvw) noM fnyn cla 


mw 




U 


A0(31.*0). C/B£«(3:0] Hl-Z from CLK (Read) 


Ona 


26na 


«« 


C/BE#(3:0] (Bus CMO) S«tup to CLK 


7nB 




«« 


C/BE«(31:01 (Bub CMO) HoM from CLK 


Ona 




«7 


C/BE#(3:0) (Byts EnaM) S«n^ to CLK 


7na 




<< 


OEVS£L« Oeiay from CLK 


Ona 


11 


(9 


OEVSELi High Mor» Ht-Z 


1 CLK 




t'lO 


Oau D«t«y from CLK (RMd) 


2na 


Una 


In 


Dau Hold from CLK (Read) 


Ona 


To ba datamvnad 
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(Signal Origin) / Signal 



(PCI) CLX1X 
(PCI) PPAUgj M^2 




(PCI) A0[31:0] 



»3H llO- 



A00RE5S 



> 



(PCI) aBE#f3:0] ^ I(busciid> 



DATA 



BYTI ENABLES 



(7542) OEVSEL* JSzL 



(7542) THDY* Hi-2 



M-Z V High Impadane* 



Hl-Z 



Hl-Z 



Hl-Z 



Figure 7-8. PCI Bus: FRAME#. DEVSELf, AD[31:0], and C/BE#[3:0] Timing (Read) 
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TabI* 7-15. PCI But: TRDY# Delay Timing 



Symbol 


ParsfMter 


MM 


MAX 


h 


TRDY# Low Delay trom CLK 


One 


15n8 




TRDY# High Delay from CLK 


0ns 


15ns 


h 


TRDY« High putse before HI*Z 


1CLK 





(Signal Origin) / Signs! 



(Pa) CLK1X 



(7542)TRDYt 




Figure 7-9. PCI Bus: TRDY# Delay Timing 
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Table 7-16. PCI Bus: RMd Data / IROYi Timing 



Symbol 




urn 


IIAX 




IROY# Setup to CLK 


7ns 




t2 


IROYt Hold from CLK 


Ons 





(Signal Origin) / Signal 




Figure 7-10. PCI Bus: Read Data / tROY« Timing 
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Table 7-17. PCI Bus: STOPi May Timing 



Symbol 


PtrifMtef 


MIN 


MAX 




STOPt Low May tTDm CLX 


2nt 


11ns 


h 


STOP# High Dafay from CLK 


2ns 


11ns 




STOP* High pulse before Hl-Z 


1 CLK 





(SignaJ Ortgln) / Signal 



(PCO CLK1X 



(7542) STOPf Ml-Z 




^ — ih 



HI*Z 



Hl-Z m High II 



Rgure 7-11. PCI Bus: STOPtf Delay Timing 



Cirrus Conridcntiiil 
Business Infonnabon 



CL 28810 



Preuminarv Data. Book 



August 26, 1994 
Rev M 



CL-GD7S42 (Nordic) 

GUIX SVGA LCD CoiurolUr with MVA™ 




ORRUS LOGIC 



Symbol 


Param«t«r 


yiN 


MAX 




IDSEL Setup to CLK 


7n8 






IDSEL Hold 


0ns 





(Sign^ Origin) /Signal 



(PCO CUC1X 



(PCI) FRAMEi 



(PCf) IDSEL 




Hl-2 



(PCI) AD 



Hl-Z 



Ccnflguntton Addraas 



(PCO C/BE#I3:0) 



Conflgtrttton Rttad 



Sm ENABLE 



> 



Figure 7-12. PCI Bus: IDSEL Timing 
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Table 7-19. PCI But: PAR Timing (Write) 



Symbol 




MIN 


liAX 




Address PAP Setup from CLK (Input to CL-GD7542) 


7r» 






Address PAR HoW froni CLK (Irtput to CL-GD7542) 


Orts 




h 


Data PAR Setup from CLX (Input to CL-G07542) 


7ns 




U 


Data PAR Hold from CLK (Input to CL-GD7542) 


Ons 





(Signal Origin) / Signal 
(PCr) CLK1X 

(PCO FRAME* illi. 

(PCOAD J±L 



(PCI) PAR 



fPCI)C/BE#f3:01 (WcmdV BYTE 



! ENABLE 



> 



I 



Hi>Z • Higrt tmo«d«net 



ANOCMO > 



-u-H 



, DATA A»0 
^YTCENASUE 
WUtfTY 



w-z 



Hl-Z 



Hl-Z 



Figure 7-13. PCI Bus: PAR Timing (Write) 
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Table 7-20. PCJ Bus: PAR Timing (Raad) 



Symbol 


Parifn«ttr 


MIN 


MAX 




PAR S«n^ from CLX (Input to CL-G07542) 


7n» 




h 


PAR Hold from CLK (Input to CL-G07542) 


Ona 






PAR Olay from CLK (Output to CL-G07542) 


2na 


11ns 


U 


PAR Off Delay from CLK (Output to CL-GD7542) 




28ns 



(Signal Origin) / Signal 
(PCnCLXIX 

(PCQFRAMEi i±L 




(Pa and 7S42) PAR 



Hl»Z 



AOORESS/ 



< 



DATA 



> 



HU ■ Nigh bnpsdwte* 



• t, 4- «j • 



■♦ts*. 7S43 



M-Z 



♦ t4- 



Figure 7-14. PCI Bus: PAR Timing (Read) 
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7.4.4 Display Mtmory Bus: Timing Disgrams 

The timing diagrams in this section apply to the CL-G07542 bus inteffaw to the display memory. 
Table 7-21. Display IMemery Bus: Resd Timing (t* a MCLK) 



1 Symbol 

1 


Param«t«r 


MIN 


MAX 


i ' ^1 


Address Setup to RAS» Low 


1.5t-9ns 


- 




Address Setup to CAS# Low 


1.01 • 3ns 


- 


: h 


RAS# Low to CAS« Low Delay (Starxjard RAS#) 








RAS* Low to CAS* Low Delay (Exterxjed RAS«) 


3.0t 




U 


Row Address Hold from RAS# Low 


1.5t*5ns 


- 




Column Address Hold from CAS# Low 


I.Ot 


- 




Data Valtd from RAS# Low (Standard RAS«) 




4.0t -ins 


k 


Data Valid from RAS« Low (Extended RAS«) 


- 


4.5t -ins 


h 


Data Valid from CAS# Low 


- 


1.01 -f 3ns 


tg 1 Data Valid from Column Address Valid 


- 


2t 




RAS# Precr^rge (RAS# Pulse Width Htgh) (Std. RAS#) 


2.5t-». 4.5ns 


- 




RAS# Precharge {RAS# Pulse Width High) (Ext. RAS#) 


3.0t- 1.5ns 


- 




Read Cycle Time (Standard RAS#) 


6.0t 






Read Cyde Ttme (Extended RASi) 


7.0t 






Read Command Hold from CAS« High 


0.5t - 7,5ns 


0.5t - 5ns 




CAS« Precnarge (CAS# Pulse Width High) 


1.01 -6ns 


1 .01 • 3ns 




RAS« Pulse Width Low (Standard RASa) 


3.5t - 8.5ns 






RAS« Pulse Width Low (Page-Mode) 




32^s 




CAS« Pulse WicJth Low 


1 .Ot ♦ 3ns 


32^ 




Read Data Hold from CAS* High 


10ns 




t2r CAS* Cycre Time 


2.0t 




'2- 


Reac Data Moid from 0E« High 


lOn- 
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(Si^ Origin) /Signal 



(7542) RA5t(1:0] 



(7542) CAS#[3:0] 



(7542) MAI9:0] 



(7542) WE# 



a542) 0E« 



(7542) M0(31:0] 




Figure 7-15. Display Memory Bus: Read Timing 



CL 28815 



Ausrust 26. 199^ 



PrebminaA Data Book 



391 



CL-GD7S42 (Nordic) 

t GUIX SVGA LCD CoiurolUr with MVA^ 



Table 7-22. Display Mtmory Bu«: Write Timing (t^ = MCLX)' 



Symbol 


PararMttr 


MIN 


MAX 


t, 


Address Setup to RAS« Low 


1.5t-9n8 


- 




Address Setup to CAS« Low 


I.St -3ns 


- 




RAS* Low to CAS« Low Oeiay (Standard RAS) 


2^1 • 7,5ns 


- 




RAS« Low to CAS« Low Deiay (Extended RAS) 


3.0t 


- 




Row Address Hold trom RAS# Low 


1.5t-5ns 


- 


ts 


Column Address Hold from CAS# Low 


It 


- 


t6 


RAS« Prechar^e (RAS# Pulse Width High) (Std. RAS) 


251*1* 4.5ns 


- 


t€ 


RAS# Precharge (RAS# Pulse Width High) (ExL RAS) 


3.0t* 1.5ns 




t7 


Wrtte Cyde Time (Standard RAS«) 


6.0t 




t? 


Write C:ycle Time (Extended RAS«) 


7.0t 




ts 


CAS« Precharpe (CAS« Pulse Width High) 


1.0t-6ns 


_ 




CASt C^yde Time 


2.01 


- 


ti2 1 CAS« Pulse Width Low 


1.0tf3ns 


32us 


i 

1 


RAS« Pulse Width Low (Standard RAS«) 


3.5t • 8.5ns 




PUS« Pulse Wtdih Low (Page Mode) 




32us 


t,4 I WE« Low Setup to CAS« Low 


1 .Ot - 0.5ns 




i lis 1 1-0^ to CAS« LofH 


1.5t-2ns 




tie i WE# Low Pulse Width 


2.5t • 2ns 




ti7 1 Wme Data Setup to CAS* Low 


1.0t ^ 0.5ns 




i,e ! Wme Data Hold trom CAS# Low 


1.0t -8ns 





a *ne memory <ntefiace specifications are valid from 0* to 70* C at operating vottages of 3.3 volts i 0.3 volts and 

5 vons t 0 5 vofis 
: ^. = MCLX D€noc an iniemai Clock. 
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(Signal Origin) / Signal 



(7542) RAS«[1:0) 



(7542) CAS«(3:0] 



(7S42) MA(9:0] 



(7542) WEf 



(7542) UOI31:0] 




Figure 7-16. Display Memory Bus: Write Timing 
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TabI* 7-23. Display Memory But: CAS«-Before-RAS* Refresh Timing* 



Symbol 


Paramtttr 


um 


MAX 


Units 




CAS# Low Setup time to RAS« Activel 


1 




f 




RAS» Low Pulse Wimh 


4 




t* 


h 


RAS« High Pulse Width 


3 




t^ 


U 


CAS# Hold time for Refresh 


1.5 




t» 




Refresh Cyde Penod 


7 




t* 


k 


CAS# Pulse Width High (Precharge time) 


2 




t** 




RAS# High to CAS# Low (Precharge time) 


1 




t^ 



a. There will be either three or five RAS* pulses while CA5« remem Low. 

b. T is the MCLK penod, ar^ internal clock. 



(Signal Origin) / Signal 



(7542)RAS#[1:0] 



(7542) CAS«[3:0] 




Figure 7-17. Display Memory Bus: CAS#-Before-RAS# Refresh Timing 
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7.4.5 Ftatur* Connteten Timing Diagrams 

The timing diagrams in this section apply to the CLrGD7542 interface to the Feature Connector (FC). 



Table 7-24. Feature Connector Timing with Clock and Data Driven Extemaily 



Symbol 


Pmmmim 


Mm 


MAX 




FCP17:0) Setup to FCVCLK 


6ns 




t2 


FCPprO) How from FCVCLX 


6nt 





(Signal Origin) / Signs! 
(7542) FCVCLK 



(7542) FCPR:0) 




Figure 7-18. Feature Connector Timing wfth Clock end Data Driven Externally 
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Table 7-25. Ferture Connector FCVCLK Input Timing Requiremente 



Symbol 


Ptrwmttr 


MM 


MAX 




Rise Tim© (FCVCLK) 




3ns 




Fan Time (FCVCLK) 




3n8 


h 


High Period (FCVCLK) 




60%0ft5 




Low Penod (FCVCLK) 


40%Oft5 


60%of ts 




Penod (FCVCLK) 


26ns 





(Si9nsl Origin) / Signal 



(7542) FCVCUC 



X — 



Figure 7-19. Feature Connector: FCVCLK Input Timing Requirements 
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7.4.6 LCD lnt«rf«e«: Timing Diagrams 

The timing diagrams in this section apply to the CL-GD7542 interfsce to LCD flat panels. 



TsWe 7-26. LCD Interlaee: Timing for STN Monochrome and Celor*Passhre LCD* 



Sym- 
bol 


Panmoter 


M2DM 


M2SS-8 


C80O-16 


C800-6 


C8SS-16 


16 


dM 


Mono. 


Mono. 


Color 


Color 


Color 


Mono* 
HI Ttmm 


Color 


ti 


FPVDCLKpoood 


4t 


ft 


2.51 


t 


51 


ft 


ft 


»2 


FPVDCIX high bmo 


2t • 6ns 


4|.6na 


t-6na 


0.51- 6na 


2t-6na 


4t-6na 


t*6na 


»3 


PPVDCIX low time 


2t • ens 


41 • ons 


t . Ana 

1 • ona 


u.ai * ona 






#1 • ona 


u 


FPVDCLK hsa and tail 
timo <ma»mum) 


6ns 


6ns 


6ns 


6na 


6na 


6na 


6na 




Data satup tima 


21- 10ns 


4t* 10ns 


t-6ns 


0.51 -ana 


2t* lOna 


4t- 10ns 


t- 10na 


t« j Otta hold tiro 


2t- 10ns 


41 - 10ns 


t-6ns 


0.51 -ena 


2t-l0na 


4t-10na 


t- lOna 


h 


FPVDCLXIowto 
LLCLKlow 


41- 10ns 


ft -10ns 


1-6na 


2t-l0na 


4I-I0na 


ft-lOna 


2t-l0na 




FPVDCLK tow from 
LLCLXtow 


4t • 10ns 


ft- 10ns 


t-6ns 


2t-iOna 


41- lOna 


ft - lOra 


2t- lOna 




LLCLK hi^ oma 


3t-6n$ 


t - 6ns 


31 - 6ns 


31 -6ns 


ft-ans 


t-6na 


3t • 6ns 




LPS htgh aatup to 
UCLK tow (typcaJ) 


21 


! 


21 


. 21 


2t 


1 


21 


"■ 1 


LFS htgn hold time to 
aCLX tow (typcaf) 


21 


21 


2t 


2t 


21 


21 


21 


t,j I MOO dBtay from FPVO- 
1 CLK high (mannum) 


300ns 


300ns 


300ns 


300na 


300n8 


300ns 


300ns 



a Values arv MINIMUM unless otnerwse specified. 
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(Signal Origin) / Signal 



(7542) LLCLK 



tl5- 



(7542) FPVOCLK 



(7542) PKEL 
DATA 



(7542) Lf S 



(7542) MOD 




•t,o- 



»12' 



I3 



\ 



Figure 7-20. LCD Interface: Timing for STN Monochrome and Color-Passive LCD 
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Table 7-27. LCD Intertice: Timing for TFT Color LCD 



Symbol 


PiruiMtsr 


TFT: 

C512SS / C4ICSS / C25eKSS / CieilSS / C84SSI 


Minimum 


llaximum 






t« 




j ^2 


PP\/nPl It htnh mils* uhrith 


^t-6ns 




^3 


n~VVww\ iww pu w wiwui 


.5t • 6ns 




* 


PPVriCLK nsA anl fall tirriA 




10ns 


t 


Oflfa cjitun tifw ' 
L/ttia 9Qiup urrw 


^t*6ns 






^Attt lv^iH iiftwk 
L^aiB iwia ufTv 


.5t - 6ns 




tr 


FPHSYNC Mtup to FPVDCLK 


25t 






FPHSYNC hold to FPVDCLK 


25i 




^ 


FPVSYNC setup to FPHSYNC 


1.5t, 






FPVSYNC how to FPHSYNC 


1t, 






FPDE setup to FPVDCLK 


^5t 




i h2 


FPDE ho*d to FPVDCLK 


^5t 




<13 


VenscaJ tront porch 


0 lines 


30iines 




Verocat back porch 


1 yrw 


31 lines 


1 Honzontal front porch 


Ons 


9et, 




HonzontaJ back porch 


32tt 


1281^ 


1,7 1 FPHSYNCwtdm 




128ti 


t,e ; FPVSYNC width 


2 lines 


2 lines 
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(Signal Origin) /Stgnal 



(7542) FPVOCLK 



(7542) PIXEL 
DATA 



(7542) FPDE 




fSignal Origin) / Signal 



TFT Una Timing 



(7542) FPVSYNC 



(7S42) FPDE 



»13' 



TFT Frame Timing 



Figure 7-21. LCD Interlace: Timing for Single>Scan TFT Color LCD 
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7.4.7 Frequency SynthMtean Input Timing Diagrams 

The timing diagram In this section applies to the inputs to the frequancy synthesizer. 



Symbol 


Pmrnmim 


3^V 


5. 


OV 


MtN 


MAX 


UIN 


MAX 




Ir^ Clock Rise T»n© 


1 ns 


7ns 


1 ns 


7n$ 


^2 


Inpot dock pa Twm 


1 ns 


. 7n»„ 


1 ns 


7n8 




Input Oodc Lm P^nod 


tcucp/2-l0%ts 


icucp* I0%ts 


tGLKP-10%ts 


\oj^* 10% 


u 


ir^ Qock Ht^h Penod 




Iqj^^ 10% ts 


tcu9-10%t9 


tcLKP* 10% ts 




input Oocfc Fr»Qusncy/P«riod 


69.84 ns- 0.1% 


69.84 ns^ 0.1% 


69J4 ns • 0.1% 


69.84 ns 4* 0.1% 




Input High Voltage 


2.0 volts 


Vcc 


2.0 volts 


Vcc 




Input Low Voltage 


QNO 


0.5 volts 


QND 


0.8votti 




Figure 7-22. Frequency Synthesizer: Input Timing 
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8. Package Dimensions 



3035 um 

30*5 MAX 



11 
Tl 



Ptn 1 1ndicator 



0.O9 
0^ 



3(U5UtN . 



^ II ^ an MM 

^11^ OJtMAX 



CL-GD7542 

2(»Pin PQPP 



25J0TYP 

27.90 MIN _ 
2B.10MAX 



i A 

' 4.07 UAX 



NOTES: 1 ) All untts are in millimeters uniess otnerwise noted. 
2) BSC s Basic dirnension. 



37.90 MIN 



.,4—1^0.40 

nri 



0.40 WIN 
0.75 MAX 
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9. Ordering Information 

9.1 Paelcage Marking Numbering Guide 
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CL - GD7542 - 85 QC - A 

T 1 



lie, Inc. J T 

Graphics Oispiay ^ 
Part Numter 



Data Rate: — ' 
8S-MH2 Maximum Video Clock 



^ Temperature Range: 
C* Commercial 

Padcage Type: 

Q « Plastic Quad Rat Pack 



* Contact Cirrus Logic, IrK. for up-to-date information on revisions. 
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A1. BItBLT Engine 
A1*1 Introduction 

BitBLT (Bit Block Transfer) is an operation in which one area (source area) of display memory or 
system memory is copied to another area (destination area) of display memory or system memory. 

The CL-GD7542'8 BitBLT engine can not only move l>ytes from the source area to the destination 
area but also perform 1 6 logical raster operations to combine the source bytes wtth the destination 
bytes. In addition, it can expand a monochrome image into a color image and replicate a single 8- 
pixel-by-8-pixel pattern to fill a large area. These operations are done with minimum CPU inter- 
vention. 

A1.2 Definitions 
Source Area: 

The source area of a BitBLT is the area from which the data are copied. The source area has the 
following characteristics: 

• located either in display memory or system memory deperxjing on Its address. 

• may be a monochrome image wh»ch is expanded into a color image. 

• may be a single a-ptx6l-by*&-pixel pattern that is replicated to fill a larger area. 

The source area is never written into except in special cases where the source area and tiie des- 
tination area overlap in display memory. 

Destination Area: 

The destination area of a BitBLT is the area into which the data are written. The destination area 
may be in display or system memory. 

WiAh: 

The width of a BitBLT refers to the number of bytes (not pixels) of destination that are processed 
before adding the pitch values to the address values. Refer to Figure A1-1 . 

• When the destination area is on the active display screen (that is. when It is a rasterized area 
that IS displayed), the width is the number of bytes (not necessarily pixels) in each scanline. 

• When the destination area is oft-screen (or in system memory) and the source is a rastenzed 
area and there is no patiem copy or color expansion, the width is tfw number of bytes per 
scanline of the source. 

• When neither the destination nor source is a rasterized area, width is simply the number of 
bytes that are processed before the pitch values are added to the address values, and has no 
special meaning. 
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Width is specified in the register pair GR20/GR21 . The number written into this register pair is one 
less than the actual desired width. This vaJue is 1 1 bits, allowing a maximum width of 2048 bytes. 

Height: 

The height of a BitBLT refers to the number of times the pitch values are added to the address 
values. Refer to Rgure A1*1 . 

• When the destination area, source area, or both are on the screen, (that is. when either is a 
rasterized area ttiat is displayed), the height is the number of scanlines in that area. 

• When both areas are off-screen, height is simply the number of tinges the pitch values are add- 
ed to the address values, and rt has no special meaning. In this case, width and height are 
simply two numbers that are multiplied together to define the number of bytes in the destina- 
tion. 

Height is specified in the register pair GR22/GR23. This value is 10 bits, allowing a maximum 
height of 1024 scanlines. The number written into the register pair is one less than the actual de- 
sired height The contents of the registers containing the height are not modified during the oper- 
ation. 



WIDTH 



HEKSKT 



OeSTINATION 
or SOURCE 
AREA 




SCREEN 



DISPLAY MEMORY 



Figure A1-1. Width and Height 
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Pitch: 

The destination pitch and source pitch are the values that added to the respective addresses 
after the bytes of each scanline in a destination area have been processed. For the case of a ras- 
terized image, refer to Figure Al-2. The destination pitch and the source pitch are specified sep- 
arately. 

• When an area is a rasterized image, the respective pitch is the number of bytes between ver- 
tically adjacent pixels. This number is the number of bytes between the (first) pbcels of scanline 
'n' and scanline W1 \ that is, the number that is added to the address to get from one scanline 
to the next 

• When an area is off-saeen display memory, the scaniines are often stored in contiguous lo- 
cations, which minimizes fragmentation. In this case, the respective pitch would be set equal 
to (width "♦'1). 

• When an area is in system memory, the respective pitch is unused and is a *don1 care'. 

When executing BLTs with pattern copy or color expansion, the source area is assumed to be lin- 
ear, and the source pitch is a 'don't care'. 

• The source pitch is specified in register pair QR26/GR27. 

• The destination pitch is spedfied in register pair GR24/GR25. 

For the CL-GD7542. both register pairs are 12-brt values, allowing a pitch of 4095 bytes. 



DESTMATIONof 
SOURCE AREA 



START 



PfTCH 




Figure A1--2. Pitch and SUrt 
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start: 



Start refers to the address of ttie first byte of a destination or source area, whicti is a byte offset 
from the beginning of display memory. Refer to Figure A1-2. 

. The destination area start address is specified in register triplet GR28 / QR29 / QR2A. 

• The source area start address is specified in register triplet GR2C/GR2D/GR2E. 
Each start address is a 21 -bit value, allowing up to 2 Mbytes of display memory. The destination- 
start address is shown in Figure Al-2. 
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A1.3 Example of Ditplay-Memory-To-Oisplay-Memoiy BitBLT 

Table AM shows how the BLT registers must be programmed for a very simple BLT operation of 
copying a 128*byte x 64-scaniine area into display memory. In this example, the CL*G07542 is 
assumed to be programmed in video mode 65 (800 x 600, 16-brts per pixel). Therefore, each 126- 
t)yte scanline represents 64 pixels. The source area of this operation begins at locatjon 0. The des- 
tination area begins at location 1 60200 (100 scaniines from the top of the screen. 100 pixels from 
the left edge). 

Table A1-1. Register Programming for Source Copy BttBLT Operation 



Registerts) 


Contents 




How Calculated 


GR0/QR10 




Bacic0round ooior 




GRI /GR11 


Don! can 


FoneQTound cotor 




GR20/QR21 


127 (dacimai) 


Width 


(64x2)-1 


GR22/GR23 


S3(d«dmaJ) 


Height 


64-1 


GR24/GR25 


1600 (decimal) 


Dsstinatx)n Pttch 


600 x2 


GR26/GR27 


I600(dacimal) 


Soufce Pitch 


600x2 


GR28/GR29/GR2A 


160200 (daamaJ) 


Destinatioh Start 


(100 X 1600)^(100x2) 


GR2C/GR20/QR2E 


Ofdadmal) 


Source Start 


BeQvwwtQ ot dtapiay fhenwfy 


GR30 


00 (hex) 


BLT Mode 


DiapAay to diiptay 
No color ej^anaaon 
No pattern copy 


GR31 


02 (hex) 


Stan/Status 


SetMl to 1 


GR32 


OO(hex) 


Raster Operation 


SouroeCopy 



This BLT IS executed as indicated in tne following fragment of pseudo*code: 

sourceAdrs = sourceStaLrtAdrs ; 
desLAdrs = destStartAdrs ; 

fcr ;i = 0; i < Height; i**) /'for each scanline*/ 

{ 

workingSourceAdrs = sourceAdrs 
workmgDestAdrs = descAdrs 

:or (: =0; : < Wiirh; d--) /-for each byte*/ 

{ 

Process one hyze of Destination; 
workingDestAdrs*-; /•to next byte*/ 

workingSourceAdrs** ; 

sourceAdrs = sourceAdrs * sourcePitch; /*next scanline*/ 
desiAdrs = destAdrs* destPitch; 
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The BLT engine processes the bytes of a scanline in a destination area, incrementing temporary 
source and destination addresses after each byte. Multiple bytes are processed tn parallel. At the 
end of each scanline. the respective pitch values are added to tr^e addresses as they were at the 
beginning of the scanline, moving on to the next scanline. This operation is iterated for the Tieighr 
number of times. 

All BitBLTs are processed in this general manner. However, some variations indude the following: 

• For color expansion, the source address is incremented as a bit address rather than a byte 
address. 

• For panem copies, the source address is incremented until the end of the pattern and is re* 
turT>ed to the the source start address, so that the pattem is used over and over. 

• When the decrement bit is set, the address is decremented rather than incremented. 



Ctrni!* Confidcntiii* 
Buwnes^ Informauon 



CL 28836 



Prsiiminan Daia Book 



August 26, 1994 

Rev 1.1 



CL-GD7S42 (Nordic) 

GUrX SVGA LCD CemroUtr with MVA™ 




'CIRRUS LOGIC 



A1.4 Barter Operations (ROPS) 

in addition to moving bytes from the source area to the desSnation area, the CL-GD7542's BitBLT 
engine can use various logical raster operations to combine the source or pattern bytes with the 
destination bytes. Further, bytes in either the source area or the destination area, or both, can be 
rgrtored. 

Table A1-2 enumerates the 1 6 ways in which the source bit (or the pattem bit) arKi the destination 
bit can be logically combined. The same value for GR32 is used regardless of whether the oper- 
ation uses Source or Pattem. 

The CL-GD7&42*s BitBLT engine directly impterDents all 16 ways of logically combining two oper- 
ands as shown in Table A1-2. Combinations of three operands can be synthesized from these in 
the unusual cases where this is necessary. 

Table A1-2. Logical Combinations at Bits Uelrtg the BitBLT Engine 



Opntton 


HiCf 010 W MfW / 
RMMf Opwtton 


0^ 




QII32 
(MM) 


0 


BLACKNESS 
00000042 


0 


BLACKNESS 
00000042 


00 


-S-P 


NOTSRCEAASE 
001100A6 


.p.-s 


00060QA8 


90 


•S.O 


00220326 


-P.O 


00^^0329 


CA 

90 


-s 


NOTSRCCOPY 


.p 


OOORlOOl 


00 


s.-o 


SACERASE 

OCHiffPfl 


P-0 




00 


.0 


OSTINVEHT 
00S50009 


-0 


DSTIKVERT 


OS 


&-«0 


SHCINVEFT 
00660046 


P--0 


PATIWVERT 


59 




007700E6 


-P^O 


006P00E9 


OA 


S-0 

1 


SRCAND 


PO 




06 


SmO 


00990066 


p-0 




95 


0 


0OAAOQ29 


0 




06 




MERGEPAl^n 
00860226 


-P*0 


0OARS29 


06 


s 


SRCCOPY 
00CC0O20 


s 


PATCOPY 
00P00021 


00 




00D0022S 


P— 0 


00P50225 


AO 




SRCPAIh/T 
00EE0086 


P»D 


OOPAO0e9 


60 


t 


WHrTENESS 
00PF0062 


1 


WHrTENESS 
00PP0062 


OE 



NOTE; S = Source, D » Destination. P » Pattem. 
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A1.5 Color Expansion 

When GR30f71 is 1. the source input to the ROPS is fx>t actual data from the source area, but is 
co/or-ejq>a/>^data. The source area is a monochrome image. Siiioe the source image is a single 
bit per pixel, substantial performance benefits are possible, especially when the source is being 
expanded to 16 brts. Color expansion can be used any time a single foreground color, or a single 
foreground color and a single t)ackground color, are to appear in the destination. 

The CL-GD7542 supports color expansion for 8-bct-per-pixel and 16-blt-per-pixel modes. The 
source can be monochrome data from either display memory or system memory. When the source 
is in display memory, it must be located on a four-byte boundary. When the source is an 8 x 8 
pattern, it must be on an eight-byte boundary. 

• A 1 in the source area results in the foreground color being written into the conBsponding 
byte(s) of the destination area. 

• A 0 In the source area results in either the background color being written into the correspond- 
ing byte(s) of the destination area, or no alteration to the destination area (transparency). 

For color expansion, the destination must be in the display memory that is displayed and the di- 
rection must be increment. Any ROP may be used, although SRCCOPY is most common when 
using color expansion. 

The most'Signrficant bit of the first source byte is expanded into tf)e ROP source data for the first 
pixel of the destination. Depending on the contents of GR30(4], It Is expanded to or)e or two bytes. 
Table A 1-3 indicates the registers that contain the expansion colors. 



Table A1-3. Color Expansion Registers 



1 

1 

GR30[4] 


Width 


Background Expansion 
(0 in Source Area) 


Foreground Expansion 
(1 in Source Area) 


GRO 


GRIG 


GR1 


QR11 


0 




Color 


Donl care 


Color 


Ooni cm 


i 1 1 i6-bri I Low byte 


High Oyte 


Low byte 


Highbyt* 



The next btt of source data is processed tor the next one or two bytes of destination, and so on. 
until tne Dytes of the scanline in the destination area have been processed. Unused source bits 
are discardeo 

The destination address is modified by the destination pitch. The source pitch is ignored since the 
source IS taken to be a linear string of bytes. The next byte of source is the first eight pixels for the 
next scanline 
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A1.6 Color Expansion With Transparency 

When GR30[3] is 1 . transparency compahson is enabled. Hesutts of a ROP are compared to the 
contents of the Transparent Color Registers (GR34 / 35) for each pixel. When the results are com- 
pared in ail bit positions for which the Transparent Compare Mask Registers (GRSaOQ) are 0. the 
results are nof wntten to display memory, in 8 bits/pixel modes (GR30{4J m 0). registers GR34 and 
GR35 musfbe programmed identically, as must GR38 and GR39. 

When color expansion is used with an opaque foreground and a transparent background (analo- 
gous to Extended Write mode 4), the transparency feature must be used, and the transparent col- 
or must be set to the background color. The registers used for foreground odor expansion with 
transparency are the same as the color expansion registers with 1 in the source. (Refer to Figure 
A1-3.) 
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A1.7 Pattern Fills 

In some cases it is necessary to fill an area with a repeating pattern. The CL-GD7542 BrtBLT en- 
gine has proviskjns for pattern replication with or without color expansion. The pattern size is 8 
pixels X 8 pixels, chosen for compatibtlity with Microsoft Windows. 

When GR30{6] is 1 . the source is defined as an anay of 8 pbceis x 8 pixels. This an^ay is repeatedly 
copied to the destination area, with color expanskxi tf necessary. For any scanline. the same eight 
pixels of source data are used repeatedly. The source pitch is ignored. The number of bytes in the 
source pattern is a function of the operating mode, as indicated in Table A1-4. The starting ad- 
dress tx}undary of a source pattern is equal to the number of bytes. 



Table A1^. Panem-RII Data Size 



Operitirtg Mode 


Number of Bytes In Source Pattern 


Starting Addraaa 
Boundaiy 


Color £jQans»on 


6 bytts ol monocnrome data for 64 pccals 


dbytae 


8-M petals 


64 bytes oH color dau tor 64 paets 


64 bytes 


le-txtpuels 

1 


128 bytes o( color oau tor 64 pixels 


128 bytes . 


32 -M paeis 


256 bytes of cotor data tor 64 paeis 


256 bytes 
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A1.8 BLT Direction 

If source and destination areas overlap in display memory, as explained below, ensure that the 
BitBLT operation progresses so that the source area is not oven#TTtten prior to being used. 

Refer to Figure A1 -3. ff the BitBLT operation were to begin with the upper-Jeft comer of the source 
and destination, the contents of the overiapped area would be oven^en before being used. 

To avoid this effect, QR30(0] must be set to 1 so that the direction in which the B«BLT operation 
progresses is reversed. As shown in Figure A1-3, the bytes are therefore processed right to left 
and bottom to top, guaranteeing that bytes of the source are used prior to being changed. Note 
mat in this case, the start addresses are the highest in the areas, not the lowest 



Figure A1-3. Source and Destination Memory Area Overlap - Start Address 

A1.9 System Memory 

The source area or the destination area, but not both, of a BitBLT can be in system memory. In 
either case, the CPU must perform the bus transfers in that the CL-GD7542 is never a bus master. 
For such transfers, the address provided by the CPU is ignored (except rt must be in the range 
being decoded as display memory). The CPU musf execute DWORD transfers. 

• When GR30(2) is a 1 , the BLT source is system memory. 

- For systerrv-to-screen BttBLTs. uD to three bytes of the last trar^er for each scantine are ignored 
(deper>ding on width of the source and the destr^atton areas). The next scanline begins with the next 
DWORD transfer. 

• When GR30(11 is a 1 . the BLT destination is system memory. 

- Tr>€ CL-GD7542 pads each scanline with up to three indeterminate bytes (depending on v^idth of the 
source and tne destination areas). BLTs invohnng color expansion or pattern copy cannot use this 
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ALIO Start / Suspend / Reset Controls 

Once the parameters have been loaded into the registers.ihe BitBLT can be started, suspended, 
and then resumed. It is also possible to uncondltionaJly reset the BttBLT engine. These functions 
are controlled by bits rn GR31 . 

• To start a BitBLT. program GR31(1) to 1. As long as the BLT is in progress, GR31(0] is a 1. 
When the BLT has completed, GR31{0) changes to a 0. 

Monitoring GR31(0] is the most straight-fonward way to synchronize with the BitBLT engine. 
While the BLT is in progress, the CL-GD7542 display memory and BLT registers (except 
GR31 ) must not be accessed tor read or write. 

• To suspend a BLT, program GR31{1] to 0. Register GR31(0] must be monitored to determine 
when the BLT has actually been suspended, and it is safe to access display memory. When 
register GR31[0] is a 0. then the BLT has been successfully suspended or has been complet- 
ed. 

When a BLT has been suspended, the CPU may access display memory only for write oper- 
ations. If the program reads display memory during a suspended BLT, working registers are 
ovenvntten, and the first few bytes of the BLT will use invalid data, when It is resunr>ed. 

The CPU can detemiine whether a suspended BLT was actually suspended, or gone to com- 
pletion coincidentally with the suspension, by reading GR31[3]. 

- When GR31[3] is a 1 . the BLT was suspended and must be resumed. 

- When GR31{3] ts a 0. the BLT was actually completed and need not be resumed. 

• To resume, the BLT Is resumed by programming GR31(1] to 1. BLTs can be suspended and 
resumed multiple times. 

• To unconditior^liy stop the cun-ent operation, and reset the entire BitBLT engine. 
programGR31(2] to 1. GR31(3] and GR31(0) are forced to 0 and the operation stops after the 
next wnte. This operation may result in partat pixels being written. 



Note mat BitBLT operation that is reset cannot be resumed. 



Cirrus Con/idential 
BusineskS Information 



CL 28841 



Aufus: 26. 



Prcbminan Data Book 



417 



CL-GD7542 (Nordic) 

GUIX SVGA LCD ControUtr with MVA™ 

A1.11 Complete BLT Register Listing 

Table A1 -5 lists every register associated with the BitBLT engine. 

Table A1-6. BLT Regiater Usting 



Rtgistir 


HowUMd 


(B(t«) 


ModlfM? 


GRO 


Badcground Color byte 0 


6 


Ho 


GRI 


Forvgraund Color byte 0 


8 


No 


GR10 


Background Color byte 1 


8 


No 


GR11 


Foreground Color byte 1 


6 


No 


GR20 


WMibyteO 


8 




GR21 


Width byte 1 


3 




<3R22 


Height byteO 


8 


Yee 


GR23 


Height byte 1 


2 


Yes 


GR24 


Oestinaiion Pffich byte 0 


8 


No 


GR25 


Deetration Ptah byte i 


4 


No 


GR26 


Source Pitch byte 0 


8 


No 


GR27 


Source Pitch byte 1 


4 


No 


GR28 


Desbnetion Stait byte 0 


8 


Yee 


GR29 


Destination Start byte i 


8 


Yes 


GR2A 


Deebnabon Start byte 2 


s 1 


Yes 


1 GR2B 


Reserved | 




1 GR2C 


Source Start byte 0 


6 { 


Yes 


j GR2D 


Source Start byte 1 


e 1 


Yes 


1 GR2E 


Source Start byte 2 


5 1 


Yes 


i GR2F 


Oesbnatson wme Mask 


3 


No 


GR30 


BLT mode 


8 


No 


GR31 t 


Siart^Status 


4 ; 


GR32 1 Raster Operaoon 


e 1 


No 


GR34 1 


Transpamnt Cotor - Low Byte 


6 i 


No 


GR35 


Twsparent Coior - High Byte | 


e ; 


No 


GR3e ; 


Transoarent Cotor Mask - Low Byte j 


8 i 


No 


GR39 1 


Transparent Color Mask - High Byte 


8 ! 


No 


SR2 i 


Plane Mask 


8 1 


No 
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A1 .12 BLT Registers modified While BIT is Oeeuring 

Some registers associated wtth a BLT are modified while, the BLT is oceurririg. Therefore, they 
must be re-wrrtien prior to the rwxt BLT. even when the inltlel values are to be the same. 

A1.13 Text Expansion Example 

Using color expansion, a text string is copied from system memory, resulting in faster test-write 
operations. The monochrome image of the string is arranged in system memory by scaniine. For 
example, assume that the destination area is 150 pixels x 25 scanlines. 8 bits per pixel. The des- 
tination pitch is 1024 pixels. The registers must be loaded as indicated in Table A1-6. When the 
background pixels are not to be written. QR30[3] must be set to 1. 

Table A1-6. Typical Register Settings for Colof-Text Expanelon 





Contents 
(DoetmaO 


R#9^atv 
DMCflpten 


Hew CaleulstBd? 


QR0/GR10 


Don't Cm 


BadGBTMnd Color 




GR1 /GRII 


Don't C«rt 


FofVQraund Color 




GR20/GR21 


149 (dedmai) 




150-1 


GR22/GR23 


24(dKimaf) 


Hoi0hc 


25-1 


GR24/GR25 


1024 (dMimiJ) 


Doabna&on PHch 




GR26/GR27 


n/a 


Sotfoa Plliitv 


(SyMom memory) 


QR28/GR29/GR2A 


Don*! Cm 


Doatination Start 




GR2C/GR2D/GR2E 




Source Start 


(SyvMm memory) 


GR30 


84 (hex) 


BLT Mode 


Coior Bxparwon, 
Source ■ System Memory 


GR31 


02(hax) 


Start/Status 


Setbtti 


GR32 


CD (hex) 


Raster Operation 


SRC COPY 



CL 28843 



Aup^st 26. J994 

Rc*. i ! 



Pre L mi nary Data Book 



419 




VRRUS LOGO 



CL<tD7542 (Nordic) 

GUIX SVGA LCD Conxrolkr wiih AfVA™ 



After the registers are loaded, the source bitmap must be transferred. 

• The first DWORD write transfers the image for pixels 0 to 31 . 

• The second wrtte transfers the image for pixels 32 to 63. 

• The third transfers the image for pixels 64 to 95. 

• The fourth transfers the image for pixels 96 to 127. 

• The data sent in the fifth DWORD transfer is shown in Figure A1-4. 




Figure A1-4. Color Expand Transfer 

A total of 1 19 DWORD transfers are required. The last one byte of the last transfer is discarded. 
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A2. Hardware Cursor 

A2.1 Introduction 

The CL-GD7542 is capaWe of supporting a32x32or64 x 64 hardware cursor (mouse pointer) 
in 16-colof planar. 256-. 32K-. and 64K-co*or packed-pixel graphics nrKXtes. 

Multiple hardware cursor patterns can be loaded into the upper display memory area, allowing ap- 
plication programs to select one of the patterns as an active-cursor pattern. 

The hardware cursor (mouse pointer) replaces a software mouse pointer commonly used by 
Graphics User Interface (GUI) applications. The hardware cursor eliminates the need for applica- 
tion software to save and restore the screen data as the mouse pointer position changes. 

After inrtializing the hardware cursor, the application software needs only to update the cursor po- 
sition (x.y) to move the cursor on the screen. Compared to a software cursor, the hardware cursor 
offers a smooth-moving mouse pointer with improved performance. 
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A2.2 Hardware Curaor Oparation 

Each pixel in the hardware cursor consists of two bits: bit 1 and bit 0. The following table shows 
how the two bits determine the displayed data of each cursor pixel. 

Table A2«1. Hardware Curaor BKs 



BttO 


Btti 


Displayed Data of 
Hardwnrt Curaor Pfacal 


0 


0 


Trwpafant 


0 


1 


Inverted VGA Display Data 


1 


0 


Curaor cotorO 


1 


1 


Curvor color 1 



The cursor colors 0 and 1 are supplied by the internal palette OAC's two extra Lookup Table (LUT) 
locations which are mapped into the existing LUT indexes OOh and OFh, respectively. As a result 
the hardware cursor colors are independent of the existing LUT indexes CX)h through FFh. 

The CL-GD7542 extension register SR12. the Video Datapath Control Register, can be pro- 
grammed: 

• to enable or disable the cursor 

• to select the cursor size 

• to enable access to the Palette OAC cursor colors 

• to er^e cursor movement 

The haroware cursor data is located in the top 8 Kbytes of the display memory. The number of 
cursor patterns that can be loaded in the display memory at one time is either 32 (for 32 x 32 bit 
cursors) or 8 (for 64 x 64 bit cursors). One of the cursor patterns loaded in display memory is se- 
lected as the active-cursor pattern using the Graphics Cursor Pattem Address Offset Register 

(SR13). 

The hardware cursor position is controlled by programming the hardware cursor horizontal (X) po- 
sioon and hardware cursor vertical (Y) position. The 11 -bit cursor X-location and Y-location values 
are programmed by initiating two 16-bit I/O writes to: 

1 SRX (3C4h) and SRIO (3C5h); Honzontal position 

2. SRX {3C4h) and SR1 1 (3C5h): Vertical position 

where tne SRxp:5] bits of the index Register are tne least-significant bits of the 1 1-bit value, and 
tne SRX(4:0) bits are the index into the honzontal and vertical position registers. Moving the cursor 
aUvays requires writing to both the honzontal and vertical position registers. 
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The horizontal position is written first but does not take effect until the vertical position is updated. 

NOTE- The honzontai fine-position control requires one more bit tor those wpanded-^raphics modes tt^at 
use 10-dot character docks. For these special cases (for example. 640 x 480 graphics expanded 
for 800 X eOO LCDs), the most-significant bit for the fine-position adjustment is in SR2E(0). which 
is appended to the index bits SRXTTrS]. For standard non^xpanded graphics modes, SR2E(0) is 
atways 0 and can be ignored when moving the cursor. 



The following table shows the CL-GD7542 Extension Registers bits that are needed for program- 
ming the hardware cursor 

Table A2-2. Extension Registers Bits For Programming Hardware Cursor 



To: 


Prograni* 


index or Extension 
Register 


I/O Port 
Addreea 


Reetster 
Bits 


Value 


EnaM hardware cursor 


SR12 


3C5h 


(0) 


1 


Access graphcs paietie OAC cotors 


SR12 


3C5h 


[1] 


1 


S«t r«rdwar« cursor site (32 x 32) 


SR12 


3C5h 


12] 


0 


Set hardware cursor size (64 x 64) 


SR12 


3C5h 


(2) 


1 


ErvaM hardware cursor movemant 


SR12 


3C5h 


(31 


0 


Sated hardwart cursor panem (32 x 32) 


SR13 


3C5h 


14:0] 


31. .0 


S«M tiardware cursor panem (64 x 64) 


SR13 


3CSh 


14-2] 


7.0 


S«t r\ar^ars cursor horuontai poemon 


SRX/SR10. 30. 50.70. 
90. 80. 00, FO 


3C4rv3C5h 


U:SVU:0] 


2O47..0 


S«t narowaro cursor horizontai positjon 
fine-oosft»or> extension (msb) tor 
emended graohKS 


SR2E 


3C5h 


[01 


0:f4on>Exp. 
1 '.Blended 


Set hardware cursor verticaJ posjoon 


SRX/SRll.31.51.71. 
91. 81. 01. F1 


3C4n/3C5h 


r:5VR:01 


2047..0 


EnaDie 64 x 64 hardware cursor rnemory 
rrapping 


SR21 


3C4h/3C5h 


W 


1 
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A2.3 The 32 X 32 Hardware Cursor 

Each 32 X 32 cursor pattern requires 256 bytes (128 bytes per cursor pixel brt x 2 cursor pixel bits), 
which allows tor 32 cursor patterns to be loaded irrto 8 Kbytes of the hardware cursor data area in 
the display memory. The active cursor pattern is selected by programming the Graphics Cursor 
Pattern Address Register bits (SRI 3(4:0)). 



The hardware cursor data and the hardware icon data are loaded into the top 16 Kbytes of the 
display memory as follows: 

• The hardware icon data is loaded into the top 8 Kbytes of the display memory. 

• The hardware cursor data is loaded into the next 8 Kbytes of the dispiay memory. 
For more Information about the hardware icon, refer to Appenda 3. 

The 32 X 32 hardware cursor pattem data from cursor pixel brt 0 and cursor pixel bit 1 is loaded 
into the dispiay memory as shown in the following figure: 



bit 31 



32-brt-wide display memory 



bitO 



Scanline 0 


pO 


- p31 


1 

Scanline 31 


po - 


- p31 


Scanline 0 


pO 


P31 


! 

Scanline 31 


pO 


p31 



Cursor Pixel 
Bit 1 



Cursor Pixel 
BftO 



Figure A2«»1. Mapping of 32 x 32 Hardware Cursor 
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A2.4 The 64 x 64 Hardware Cursor 

Each 64 X 64 cursor pattern requires 1024 bytes (512 bytes per cursor pixel brt x 2 cursor pixel 
bits), which allows tor 8 cursor patterns to be loaded into 8K of the hardware cursor data area. The 
active hardware cursor pattern is selected by programming the Graphics Cursor Pattern Address 
Register bits (SRI 3(4:2]). 

The 64 X 64 hardware cursor pattern data from cursor pixel brt 0 and cursor pixel brt 1 is loaded 
into display memory one cursor scanline at a time. The same action takes place until all 64 scan- 
lines from cursor pixel brt 0 and cursor pixel bit 1 are loaded into the system memory as shown in 
the followir>g figure: 



r 



Scanline 0 



L 



r 

Scanline 63 

L 



bit 31 


32-bit>wi(le display memory 


bitO 




pO - - 
p32 - - 




p3l 

p63 


Cursor Pixel 
Blt1 


pO -- 
p32 




. p31 
p63 


Cursor Pixel 
BitO 


1 




pO 

p32 




- P31 
- - p63 


Cursor Pixel 
Bit1 


pO - - 
p32 - - 




. - p31 
- - p63 


Cursor Pixel 
BitO 



Figure A2*2. Mapping of 64 x 64 Hardware Cursor 



To get proper 64 x 64 hardware cursor mapping. Extension Register SR21[4] brt must be set to 1. 
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The following table shows the location of the hardware cusrsor memory map within the display 
memory. 



Table A2-3. Hardware Icon Memory Map in 1 -Mbyte Display Memory 



Addrws 


32 X 32 Hardwar* Cursor 


64 X 64 Hardwars Cursor 


3FF00-3FFFF 


Cunor Map #28 * Cunor Map #31 


Cursor Map #7 


3FE0<V3FEFF 


Cunor Map #24 - Curior Map «27 


Cursor Map #6 


3FD00-3FDFF 


Cunor Map #20 * Cursor Map #23 


Cursor Map #5 


3FC00-3FCFF 


Cursor Map #16 - Cursor Map #19 


Cursor Map #4 


3FB0O^FF 


Cusor Map #12 • Cursor Map #15 


Cunor Map #3 


3FA0CKJFAFF 


Cursor Map #8 • Cursor Map #11 


CuaorMap#2 


3F90<WF9FF 


Cursor Map #4 - Cursor Map #7 


Cursor Map #1 


3F80CKJFBFF 


Cursor Map #0 - Cursor Map #3 


Cursor Map #0 



NOTE: For me 32 X 32 hardware cursor, four hardware-cursor data patterns occupy 3Fx00 through 
3FxFF. Their respective addresses (x o 8 • F) are: 
SFxOO - 3F3e3F 
3Fx40 • 3Fx7F 
3Fx80 - 3FxBF 
3FxC0 .3FxFF 
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A3. Hardware Icon 

A3.1 Introduction 

A hardware icon (a hardware^riven icon window), as compared to ^j!??;!;;?^!"^^^ 
the need for application software to save and restore the screen data as the icon position 

changes. 

in various operational modes, the CL-QD7542 Super VGA LCD Controller is capable of sup- 
porting four hardware icons with the following features: 

• One to four icons displayed simultaneously on the screen. 

• loon size is 64 x 64 pixels. 

• Icon size can t>e doubled vertically and/or horizontaJly to 64 x 128- 128 x 64-. and 128 x 
128- pixels. 

• Up to eight icon maps may be defined in display menrwry for use and are associated with 
the displayed hardware icons in two ways: 

- Two maps for each hardware icon 

- Alt eight maps used with the first hardware icon. 

• A single location known as a hot spot is used to define the screen position of all of the 
icons. This hot spot defines the upper teft-hand comer of the first icon. All subsequent 
icons are left aligned vertically down from the first icon. 

• The hot spot is positioned at a resolution of one pixel. 

• Each icon independently controls the following: 

- Dtspiay Enable 

- Display Mode: 4 colors, or 3 colors transparency 

- Biink Enable: at either blink rate, or at one-half the icon blink rate 

- Honzontal Pixel Doubling 

- VerDcal Pixel Doubting 

- Memory Map Selection 

• The hardware icons have the second most display priority in the video sub-system. Only 
me hardware cursor will appear on top of the icon. 

The hardware icon memory model and programming model are very similar in usage to that 
of the hardware cursor. The memory used to define the icon maps is at the top of the available 
display memory space and is fixed by the GD7542. 
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A3.2 Hardware icon Operation 

The CL*G07542 Video Datapath Control Register (SR12/i and Hardware loon Control Regis* 
ters (SR2A / SR2B / SR2C / SR20) can be programmed for the following: 

• to enable/disable the icon 

• to select the icon size 

• to enable access to the Palette DAC icon colors 

• to enable icon movement. 

The hardware icon data is located in the bottom 8 Kbytes of the of the top 1 6 Kbytes of avail- 
able display memory. The number of icon patterns that can be loaded in the display memory 
at one time is eight 64x 64bit- icons (of which four can be simultaneously displayed). These 
pattems can be defined as either two patterns per icon, or ail eight patterns can be displayed 
on the first icon aUowing all of the pattems to be displayed at the same location without having 
to update the icon hot spot. 

A3.2.1 Icon Color 

Each hardware icon pixel consists of two bits: The icon pixel bit 0 and the icon pixel bit 1. The 
following table shows how the two bits determine the displayed state of each toon pixel. 

Table AS-1. Hardware Icon Pixel Bits 



Icon Pixel BKO 


Icon Pixel Bit 1 


Displayed Data of 
Hardware Icon Pbcel 


i 


0 


Tnnsparent / icon Color 0 


1 . 0 


1 


Icon Color 1 


1 


0 


Icon Color 2 


1 


1 


Icon Color 3 



The icon colors 0 and 3 are supplied by the intemal palette DAC's four extra Lookup Table 
HUT) locations which are mapped into the existing LUT indexes 03h, 04h, 05h. and 06h. re- 
soectiveiy. As a result the hardware cursor colors are independent of the existing LLJT indexes 

OOh through FFh. 

• wr>€n enabled by setting SR12 [1] to 1. these four additional palette locations are acces- 
sible the same way as their standard VGA counterparts. 

• Clearing SR12 (1) to 0 restores standard VGA operation to the palette. 



SL^nlnfonn-oon 



CL 28856 

-32 - 

August 26, 1994 



PrebminarN- Data Book r^v i i 




CL-GD7S42 (Nordic) 

j^^LO? CoforolUr wish MVA™ ^ ^ -^^^^^^jp^i IQQIC 

A3.2.2 Icon Petition 

The hardware icon position is controlled by programming the Graphics Icon Horizontal PO po- 
sition and Graphics Icon Vertical (Y) position. The hardware icon pMitionw programmed 
same way as the hardware cursor using the same I/O addresses. The GD7542 distinguishes 
the difference between the two operations by the state of register bit SR12 [3]. 

. When SRI 2 [3] « 0. writing X and Y position data will control the position of the hanjware 
cursor. 

• When SR1 2 (3] = 1 . writing X and Y position data wll control the position of the hot spot of 
the hardware icons. 

The 1 Vbrt icon X-locatlon and Y-location values are programmed by initiating two 16-brt I/O 
writes to: 

• SRX (3C4h) and SR10 (3C5h): Horizontal position 

• SRX (3C4h) and SR11 (3C5h): Vertical position 
where SRXr7:5] of the Index Register are the least-significant bits of the 11 -bit value, and 
SRX(4:0) is the index into the horizontal and vertical position registers. Moving the icon always 
requires writing to both the horizontal and vertical position registers. The horizontal position is 
written first but it does not take effect until the vertical position is updated. 

NOTE: The horizontal fine-posrton control requires one more bit for those ea^anded-graphics modes 
that use lO^t character docks. For these special cases (for example. 640 x 480 graphics 
expanded for 800 x 600 panels), the most-significant bit for the fine-position a^ustment is in 
SR2A(6). which is appended to the index bits SRXI7:5J. For standard non-ej^nded graphics 
modes. SR2A(6] is always 0. and can be ignored when moving the icon. 
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The following figure shows the hot spot and vertical alignment of the icons as they appear on the 
display. 



Hot Spot 


Hot Spot 

«^ 




■ 

loon #1 




lcon#1 




loon #2 




Icon #2 




Icon #3 




Icon #3 

(The pixel and the scanline are 
horizontally and vertcalty 
doubted.) 


Icon #4 






ICON #4 





Figure A3-1. Hot Spot and Vertical Alignment of the ICONs 
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The followtng tabte shows the CL-GD7542 Extension Registers bits needed for programming 
the hardware icon. 

Table A3-2. Extenelon Ragleters Bita for Programming Hardware Icon 



To: 

Enatxa ha/dwart ioon 


Progrsm: 


Extension 
Register 


Import 
Aaoress 


Regieler 

DnS 


Vaius 


SA2x^ 


3C5h 


(0] 


1 


Dtsptay 3 cokxv •*> traraparency 


SR2x^ 


3C5h 


11) 




Display 4 ootors 


SR2x^ 


3C5h 


nj 




£nabtebink 


SR2x^ 


3C5h 


(21 




Doubie hohzontal pbctl 


SR2x^ 


3C5h 


13] 




DoiM wfDcal scantina 


SR2x^ 


3C5h 


w 




Satact memory map 


SR2x^ 


3C5h 


151 


Oorl 


Satect icon #0 atght memory mapa option 


SR2E 


3C5h 


[2:11 


11. 10.01.00 


Set riaidware icon horizontal poaition^ 


SRX/SR10. 30. 50. 
70. 90. BO. DO. FO 


3C4IV3C5h 


[7:5^7:01 


2047...0 


Set icor^ hortzontaJ poaitior) fine-poartion 
ejdension (map) tor ajpar^ded graphiea 


SR2A 


3C5h 


(6] 


0: Norv&v. 
l:EJ9indMl 


Set rwoware con vertKat poartwrt^ 


SRX/SR11.31.51. 
71.91.B1.D1.F1 


3C4h/3C5h 




2047...0 



1 The X represents the tour available icon programming registers; 2Ah, 2Bh, 2Ch. and 2Dh, which 
oorTespor>d to the G07S42'5 tour hardware icons. 

2 The con position is programrr^ the same way as the hardware cursor ustr>g the same I/O ad- 
dresses. The state of SR12[3] determines either the con position or the cursor position are being 
updated. 



A3.2.3 Memory Map Option 

The eight CL-GD7542tcon maps can be configured in two ways: 

• Two maps per icon 

• All eignt maps available to icon #0 

Register SR2E [2.1] controls this option. 

• When this tield is zero, the corresponding map pair that is displayed is icon #0. 

• When this field is non*zero. onty Icon tO can be used, and it has accesses to all eight mem- 
ory maps. The non*zero number points to the conesponding map pair ttnat is displayed as 
Icon nO 
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The mwnber of the map pair that is actually displayed is selected by the state of SR2A [5]. For 
example. If SR2E [2:1] s 11 and SR2AI5)«0 then map #6 will be displayed as icon #0. For memory 
map details, refer to Table A3-3 . 

When SR2EI2:1) field is non-zero, icons #1. #2, and #3 should be disabled. 

A3.3 Hardware Icon Memory Map And Data Format 

The following tat>le shows the location of the hardware icon memory maps within the display mem- 
ory. 

Table A3-3. Hardware Icon Memory Map in 1 -Mbyte Display Memory 



Address 


Hardware Icon Memory Map 


3F700-3F7FF 


loon #3 Map i1 or loon #0 Map •? 


3F600-3F6FF 


loon<3Mapi0orloona0Map«6 


3F500-3F5FF 


loon #2 M^ tl or loon #0 Map #5 


3F400-3F4Ff 


loon#2Map#0orloon«0Map«4 


3F30CV3F3FF 


loon #1 Map 91 or loon ao Map «3 


3F200-3F2FF 


loon #1 Map • 0 or loon #0 Map #2 


. 3F100-3F1FF 


loon ao Map #1 


3F000-3F0FF 


loon to Map 00 
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TY» actual data that is storad in display memory to define the icon is written with two bits of 
data per pixel, as defined in Section . icon Color. The following figure shows how the 
64 pixels X 64 pixels icon is stored in 32-bit-wide display memoiy. 



r 



Scanline 0 



L 



r 

Scanline 63 

L 



32-bit-wide display memory 

bit 31 "^0 

po 

p32 p63 

po P^' 

p32 

I 

I 

t 

po 

p32 p63 

po f«i 

p32 p63 



Cursor Pixel 
Bit 1 

Cursor Pixel 
BttO 



Cursor Pixel 

Cursor Pixel 
BitO 



Figure A3-2. Icon (64 Pixels x 64 pixels) Stored In the Display Memory 
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A4. Color Expansion And Extended-write Modes 
A4.1. Introduction 

The CL-GD7542 supports color expansion, using extended-wrtte modes tor faster CPU write per- 
formance. In graphics modes, these extended write modes can be used for the following opera- 
tions: taster text write, pattern fill, and block move operations. In 8- or 16-bit-per-pixel graphics 
modes with packed-pixel addressing, these write modes operate on 8 pixels at a time. 

A4.2. Color Expansion 

Color expansion is the automatic conversion of a monochrome bit map, typicaJty defining a char- 
acter, icon, or pattern into foreground and background color vaiues that are written into display 
memory. The foreground and background odor values are hekJ in the CL-G07542, and only the 
monochrome bit maps need be transmitted across the bus. Each bit of the monochrome map is 
convened into an 6-bit or 16-bit pixel value: The bus traffic is reduced accordingly. 

A4.3. Registers Involved In Color Expansion 

The following register bits are involved in color e3^ansk>n. 



Table A4-1. Color Expansion Registers 



RegistM* Bit 


Function 


SR2f7:0) 


EnaM Writsng Pix*ts 


GRB{21 


1 •nabiM Extended Write Modes 


GRBi4) 


1 ennances Extended Wnte Modes to l6-bit puels 


i GR5(2:01 


100 chooeM Extended Write Mode 4 

101 chooees Extended Write Modes 5 


1 GRC)f7:0| 


Extended Wme Mode 5 Background Cotor Low Byte 


GRlf7:01 


Ejaended Wme Mode 4/5 Foreground Cotor Low Byte 


GRlOTO] 


Extended wme lUode 5 Bad^round Cotor High Byte 


GRnr7:0) 


Extended wme Mode 4/5 Foreground Cotor High Byte 
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A4.4. Extended Write Modes 

The CL-G07542 supports two extended wrtte modes: Extended^Write Modes 4 and 5. These ex- 
tended wrtte modes can selectively update up to eight pixels of 8 or 16 bits each. For more infor- 
mation, refer to sections A4,8. and A4.9. 

The extension register GRB. Graphics Controller Mode Extensions Register, bits [4:1] are used in 
combination to enable the CL-GD7542 Extended Write Modes. 



GRB: QRAPHiCS CONTROLLfft MODE EXTENSIONS 



ENABLE OFFSET REGISTER 1 

ENABLE BY4 ADDRESSING 

ENABLE EXTENDED WRrTE MODES 

ENABLE MYTE DATA LATCHES 

ENABLE 16-err ENHANCED WRITES 
OFFSET GRAHULARTTY 
RESERVED 



Figure A4*1. Extension Register GRB 

When Extended Write Modes are enabled by setting GRB[2] to 1: 

• Up to eight bytes can be transferred to display memory for every CPU byte transfer. 

• GR5[21. the Mode Register bit. is enabled to select Extended Write Modes 4 and 5. 

• GR0[7:0). the Set/Reset Register, extends read/write values for Extended Wrrte Mode 5 Back- 
ground Color. 

• GR1 f7.0]. trie. Enable Set/Reset Register, extends read/wnte values for Write Mode 4/5 Fore- 
ground Color. 

• SR2(3:0]. tne Map Mac' :^egister bits, extends to SR2r7:0] for Write Modes 4 and 5. 

• GRB[4]. the Graphics Controller Mode Extensions Register bit is enabled so that it can select 
ennanced writes for Write Modes 4 and 5. 
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A4.5. By-8 Addressing 

GRB[1], when set to 1 , selects By-8 acWressing for 8-t)it-per-pixei (256-color) video modes. The 
system address is shifted left by three bits relative to packed-pixel addressing so that each sys- 
tem byte address points to a different 8 pixel (8 bytes) block in display memory. 

This GRB(1] bit in combination with GRB(2]. is used for selecting extended write modes. This 
bit is a don't care wt>en GRB[4] is 1 . 

A4.6. By-1 6 Addressing 

GRB[4]. in combination with GRB[2]. is used to select Write Mode 4 and 5 for 16-bits-per-pixel 
graphics modes (RGB 555 or 565). The system address is shifted left by four bits relative to 
packed-pixel addressing so that each system byte address points to a different 8 pixels (16 bytes) 
block in display memoyr. 

GRB(4] and GRB[2], when set to 1 . select the following write mode operation: 

• Enables By-1 6 addressing. 

• Enables up to 1 6 bytes (eight pixels) to be transfen'ed for each CPU byte cyde. 

• Enables GR1 0 and GR11 as high-byte data for foreground and background color extensions. 
(GRO and GR1 contain the low-byte data,) 

• Enables each bit of SR2 to be used as pixel write mask for two bytes. 
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A4.7. Data Latches 

When GRB(3J is set to 1 . the memory read latches are eight bytes wkle. instead of the nomnal four. 
Eight-byte wide memory read latches can be used in Write Mode 1 to write eight latched bytes 
back into display memory. This action allows either eight pixels in 256-color modes or four pixels 
in 16-brt/ptxel modes to be updated in a single CPU byte cyde. 

A4.8. Extended Write Mode 4 

The CL-GD7542 supports Extended Write Mode 4. which is used in combination with BY-6 or BY- 
1 6 addressing modes to operate on eight pixels of data at a time (8 or 16 bytes, depending on 8- 
bn or 16-brt-per-pixel mode). 

• In 8 bfts per pixel mode, the Foreground Color Bits GRlfTrO) are used to update each pixel 
byte in display memory. 

- The e-brt value is wnnen as the foreground color when the corresponding CPU data is a 1 , and the 
corresponding Map Mask Register bit in SR2 is also set to a 1 . 

- When the CPU Data bit is a 0. the corresponding pixel in display memory is not changed by the write. 

• ini 6 bits per pixel mode, the Foreground Color Register bits GRI ir7:0) (foreground-color high 
byte) and GRI [7:01 (foreground-cotor low byte) are used to update each pixel word in display 
memory. 

- When the corresponding CPU data is 1 and the corresponding Map Mask Register bit in SR2 is aiso 
1 . the 16-bit value is wnnen as the Foreground Color. 

- When the CPU data bit is 0. the corresponding pixel in display memory is not changed by the write. 
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This mode, for example, can be used to write text to display memory wtth the foregrourxl color 
wttile preserving the background color. This action allows eight pixels of display data to be updat- 
ed with a single CPU byte cyde. 

A4.9. Extended Write Mode 5 

The CL-GD7542 supports Write Mode 5. which is used in combination with x8 or x16 addressing 
mode to operate on eight pixels of data at a time (8 or 16 bytes based on 8-bit or 16-bit*per-pixel 
mode). This mode can be used to write text to display memory with a selected Foreground Color 
and a Background Color. This action allows eight pixels of display data to be updated with a single 
CPU byte cycle. 

• In 8-btt/ptxel mode, the Foreground Color bits GR1[7:0] or the Background Color Register bits 
GR0(7:0] are used to update each pixel byte in display memory. 

* When the corresponding CPU data is 1 . the 8-brt value is written as the foreground color. 

- When me CPU data bit is 0. the corresponding pixel in display memory is written with the background 

color. 

- The con'esponding Map-Mask Register. SR2[7:0]. also inhibits writes to selected pixel in display 
rnemory. 

• In 16-brt/pixet mode, the Foreground-Color bits GR11f7:0] (foreground-color high byte) and 
GR1|7:0] (foreground-color low byte), or the Background Color GR10[7:0] (background-color 
high byte) and GR0r7:0] (background-color low byte), are used to update each pixel word in 

display memory. 

- When the corresponding CPU data is 1 . the 16-bft value is written with the foreground color. 

- When that CPU data bit is 0, the correspondtng pixel in display merTK>ry is written with the 
background cotor. 

- The corresponding Map-Mask Register. SR2(7:0]. also inhibits the corresponding pixel value (two 
oytesl to D€ wntten lo display memory. 
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A5. True-color Modes 
AS.1 Introduction 

The CL-QD7542 has a built-in true-color multhmode palette DAC that supports the following 
modes: 

• 8 bits per pixel (VGA-standard 256-color Palette Mode) 

• 15 bits per pixel {32K color, the 5-5-5 Sien-a Mode^) 

• 16 bits per pixel (64K color, the 5-6-5 XGA~ Mode) 

• 24 bits per pixel (l6.S-million color, the 8-8-8 Tme-Color Mode) 

• Mix Mode: Ether 15 bits per pixel (5-5-5 Mode) or 8 bits per pbcel(standafd VGA Mode) 
In the 256-color Palette Mode, the Palette DAC is VGA compatible and provides 256 simulta- 
neous colors out of a palette of 256K on the display screen. 

A5.2 Programming for a True-color Multi-mode Palette DAC 

Extended Color Modes are enabled by the Hidden DAC Register (HDR at I/O Port 3C6h). At 
reset this register is loaded with OOh. which programs the Palette DAC in a VGA-compatibie 
mode. In this mode, the Palette DAC is functionally equivalent to the industry-standard Brook- 
tree0 BT476 RAMDAC^. By writing code to the Hidden DAC Register, the Palette DAC can 
be programmed in one of the modes mentioned atx>ve. 

The following method is used to write to the Hidden DAC Register 

Step 1 : Read from the Pixel-Mask Register (3C6h) four times in succession. No other neadsAArrites 
should be directed to that address. 

Step 2: After the fourth read, the Pixel-Mask Register poirrts to the Hidden DAC Register. At this 
tjme. the Hidden DAC Register can be programmed by writing to it at Port 3C6h. Any read 
from or write to any address, other than the Putel-Mask Register. wiH reset an interna] 
counter which 'hides' the Hidden DAC Register again. To continue, repeat Step 1. 



Table A5-1. Extended Color Mode Selected with the Hidden DAC Register 



HDR 


Function 


■ n .i [61 


[51 


W 


13J 


(21 


[1] 


(0) 


0 1 X 


X 


X 


X 


X 


X 


X 


Standard VGA Conpttible 256-color Mode 


1 1 1 


1/0 


0 


0 1 0 


0 


0 


5-5-5 Mode (32K coiors.SierTB™) 


' 1 ' 


1/0 


1 


0 


0 i 0 


0 


&-5-5 and 256<o4or Mdc Mods 


' i ^ 


X 


0 


0 


0 i 0 


1 


5^5 Mode (64K cotors. XGA'^) 


1 • 1 1 X 


0 


0 1 1 i 0 


1 


8-6-8 Mode (16.8-mjllion colors. True Color Mode) 



NOTE. In 5-5-5 Mode (S»efTa^-): Confidenoal 
. Pfogrammtng HDR(5) to 0 chooses Clocking Mode 1. Buanew Informatioi 

- Programmtng HDR(5] to i chooses Clocking Mode 2. 

When using a video overlay feature of the CL-GD7S42. choose Clocking Mode 1. 
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AS^1 S-5-5 Mode with 32K Colors 

This mode supports the industry-standard 5-5-5 RGB mode with 32,768 colors. Each pixel a rep- 
resented Oy 15 Ms oontainirig five bits of Red. Green, and Blue color information. The input se- 
quence for each pixel is the low byte first followed by the high byte. 

The first low byte will be taken on the first rising edge of dock occunng after BLANK# has gone 
inactive (high). 

• In Clocking Mode 2 (HDR[5] « 1). all subsequent bytes are docked in on the rising edge of the 
dock. 

• In Cbcking Mode 1 (H0R[5] s O), the low bytes are docked in on the rising edige of the dock 
and the high bytes are docked in on the falling edge of the dock . 

This mode ignores the palette DAC's Lookup Table. 

Table A5-2. Pixel Data Format in 5-5-5 Mode 



MSB 






HIGH BYTE 














LX)WBYTE 






LSB 


15 


14 


13 


12 


11 


10 


9 


a 


7 


6 


S 


4 


3 


2 


1 


0 


X 


. 4 


3 


2 


1 


0 


4 


3 


2 


1 


0 


4 


3 


2 


1 


0 


X 


RED 


GREEN 


BLUE 



A5^.2 5-6-5 Mode with 64K Colors (XGA^) 

This mode supports the XGA^* 5-6-5 RGB Mode with 65.536 colors. Each pixel is represented by 
1 6 bits contajning frve bits of Red. six bits of Green, and five bits of Blue color information. The 
input sequence for each pixel is the low byte first followed by the high byte., by using the Ctoddng 
Mode 1 or 2. The first tow byte will be taken on the first rising edge of dock occuning after BLANK# 
has gone inactive (high). 

• In Clocking Mode 2 (HDR[5) = 1). all subsequent bytes are docked in on the nsing edge of 

dock. 

• In Clocking Mode 1 (HDR{5J = 0). the tow bytes are docked in on the rising edge of the dock, 
and the high bytes are docked in on the failing edge of the dock. 

This mode ignores the palette DAC's Lookup Table.. 



Table A5-3. Pixel Data Format in 5-6-5 Mode with 64K Colors 



1 MSB 




HIGH BYTE 














LOW BYTE 




LSB 


15 14 


! 13 


! ^2 


11 


10 


9 


8 




6 


5 


4 


3 


2 


1 


0 


' 4 ' 3 


! 2 


1 1 


0 


s 


4 


3 


2 




0 


4 


3 


2 


1 


0 


RED 


GREEN 








BLUE 
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A5^.3 8-»-a Modt with 16 J Million Colors (Truo Color Modt) 

This mode supports the industry^standard 8-8-8 RGB Mode wtth 16,777^16 colors. Each pixel is 
represented by 24 bits containing one byte each of Red. Green, arid Blue color information. The 
input sequence for each pixel is the low byte (Blue) first followed by the middle byte (Green), fol- 
lowed by the high byte (Red). 

This mode uses Cloddng Mode 2 (HDR[5] « 1). The first low-byte is taken on the first rising edge 
of dock occuning, after BLANK# has gone inactive (high). All subsequent bytes are clocked in on 
the rising edge of dock. This mode ignores the palette OAC's Lookup Table. . 



Table A5^. Phcel Data Format in 8-8-8 Mode with 16.8 Million Colors 



Mse 

HIGH BYTE 


MIDDLE BYTE 


LS8 

LOW BYTE 


23 


22 


21 


20 


19 


18 


17 


16 


15 


14 


13 


12 


11 


10 


9 


S 


7 


6 


S 


4 


3 


2 


1 


0 


7 


6 


5 


4 


3 


2 


1 


0 


7 


6 


5 


4 


3 


2 


1 


0 


7 


6 


5 


4 


3 


2 


1 


0 


RED 


GREEN 


BLUE 



A5.2.4 Mix Modt 

When H0R[4] is set to 1. the pixel dau bit [15] will be used to select between 5-5-5 RGB Mode 
and the standard VGA compatible, 256-color mode. 

Table A5-5. Pixel Data Format in S-5-S Mode of the Mix Mode 



i MSB 




HIGH BYTE 














LOW BYTE 






LSB 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


0 


0 


4 


3 


2 


1 


0 


4 


3 


2 


1 


0 


4 


3 


2 


1 


0 


5^5-5 


RED 


GREEN 




BLUE 







Table AS-6. Pixel Data Format in 256-Color Mode of the Mix Mode 



I MSB 




HIGH BYTE 












LOW BYTE 






LSB 


i ^5 


14 


13 


,2 




10 


9 1 8 


7 


6 


5 


4 


3 


2 


1 


0 


1 1 


X 


X 


X 


X 




X 1 X 


7 


6 


5 


4 


3 


2 


1 


0 


! 2S€^iof 
1 Mode 


Ignored 


pm 


tie OA 


CsU 




Table 


nput 
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A6. Memory Configurations 
A6.1 Introduction 

The CL-GD7542 supports scalable 32-bit-wide display-memory configurations, from 1 Mbyte 
to 2 Mbytes, using the following types of DRAMs. 

• 512Kx8 

• 256KX 16-dual-CAS# 

• 256Kx16-duaJ*WE» 

A6.2 Possible Memory Configurations 

Table AG-1 shows the possible memory configurations that the CL-G07542 supports. 

For 256K x 16 DRAM configurations, the total display memory can be expanded from 1 M byte 
to 2 Mbytes. The S12K x 8 ORAM configuration must be 2 Mbytes. Some signals of the CL- 
G07542 change functions according to the ORAM organization that is used. 

For optimum performance, choose multipie-CAS# configurations over multiple WE# configu- 
rations. 



Table A6-1. CL-GD7542 Memory Configurations 



Totil Display 
Memory Size 


Memory 
Bus Width 


ORAMs 


Number 


Type 


1 Mbyte 


32 bits 


2 


256KX16 


2 Mbytes* 


32 bits 


4 


512Kxe 


2 Mbytes^ 


32b(ts 


4 


256KX16 



NOTES: • The DRAM Control Register bit SRFfT] « 0 
^ The DRAM Control Register brt SRFpj « 1 
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A6.3 Control Signals for Various Memory Configurations 

The following five tables indicate how the CL-GD7542 and the DRAMs must be connected. 
Table A6-2. 2-Mbytes Display Memory: Four 512K x 8 ORAMs 



ORAM Pins 
Connected to 

the CL-G07542 


The CL-G07542 Pins Connected to the ORAMs 


To ORAM «1 


To DRAM #2 


To ORAM #3 


To ORAM M 


! 0E# 


0E# 1 OE# 


0E« 


0E« 


WE# 


WE# 


Wi# 


WE# 


WEi 


CAS# 


CAS0# 


CASit 


CAS2« 


CAS3« 


RAS# 


RASO« 


RAS0# 


RASOi 


RASO« 


ADDR(9:0) 


MA[9:0] 


MA[9:0] 


MA(9:0] 


MA(9:0] 


DATA 


M0[7:0) 


MD[15:8] 


MD(23:16] 


MD[31:24] 


Bft Plane 
Stored tn Each DRAM 


3 


2 


1 


0 



NOTE: This configuration is Multiple-CAS#. Common-WE# (SRF[0] ■ 1). 



Table A6-3. 1 -Mbyte Display Memory: Two 256K x 16 DRAMs:. 
— Dual-CAS# Type 



j DRAM Pins 
i Connected to 


The CL-GD7542 Pins 
Connected to the DRAMs 


the CL-GD7542 


To DRAM 91 


To DRAM #2 


LCAS* 


CAS2i 


CASO* 


1 UCAS* 


CAS3« 


CASli 


; 0E» 


OEi 


0E« 


RAS* 


RASO» 


RASO0 


W£« 


WEt 


WEt 


ADDR(801 


MA{B:0| 


MA(6:0| 


ADDfi(9" 


not valid 


not vaiid 


DATA 


MD(31:161 


MD(15:0) 


Bn Planes 
Sioreo in Eacn DRAM 


0.1 


2.3 
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Table A6-4. 1-Mbyte Display Meniory:Two 256K x 16 DRAMs 
— Dual-WEilVpe 



DRAM Pint 

CoftMCtsd to 
tht CL-Q07542 


TTm CL<<307542Pins Connoetod to tho DRAMo 


To DRAM #1 


To DRAM #2 


LWEf 


WE2# 


W60« 


UWE# 


WE3i 


WEia 


oe« 


OE# 


0E« 


RAS# 


RASO* 


RASOf 


CAS« 


CAS* 


CAS* 


AODR(8:0] 


MA(6:0] 


MA(M) 


A0C>A[9] 


not valid 


nolvaid 


DATA 


M0(31:16] 


MOIIS.'O] 


Bit Plane 
Stored in Eoch DRAM 


0.1 


Z3 
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Table A6-6. 24llbytes Display Memory: Four 256K x 16 DRAMs 
— Dual-CAS* Type 



DRAM Pins 
Connoeted to 
tho CL-QD7542 


The CL-GD7542 Pino Connoetod to tho DRAMo 


To DRAM 91 


To DRAM n 


To DRAM 03 


To DRAM 04 


LCAS« 


CAS2f 


CASO* 


CAS2# 


CASO* 


UCASa 


CAS3« 


CASie 


CAS3« 


CAS1* 


0E« 


0E« 


OE* 


OE* 


OE* 


RAS# 


RASOe 


RASOe 


RASif 


RAS1* 


WE» 


WEt 


WE* 


WE* 


WE* 


AO0R|8:0] 


MA(8:01 


MA(8:0) 


MA(8:01 


MA(8:0] 


DATA 


MD(31:16] 


MD(15:0] 


MD(31:16] 


MD(1S:0] 


Bit Ptanes 
Stored m Eacfi ORAM 


0.1 


2.3 


0,1 


2.3 
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Table A6-6. 2-MbytM Display Memory: Pour 2S6K x 1« DRAMs 
— Dual-WEfiype 



ORAM Pins 


Tta CL-007S42Piris 


To DRAM 91 


To ORAM #2 


To ORAM #3 


To ORAM #4 


1 LWE# 


WE2* 


WEO* 


WE2* 


WEO* 


1 UWE* 


WE3# 


WEI* 


WE3* 


WEI* 


1 0E# 


OEf 


OE# 


OE* 


OE* 


RA5« 


RASO* 


RASO* 


RAS1 


RAS1 


CAS* 


CAS* 


CAS* 


CAS* 


CAS* 


ADOR[8:0) 


MA(8:0) 


MA(8:0) 


MA(a:0] 


MA(8.'0] 


DATA 


MO(31:16] 


MO(1S:0) 


MO(31:16] 


M0(15:0] 


BrtPUnes 
Stored m Each DRAM 


0.1 


2,3 


0.1 


Z3 
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A7. Clock Options 
A7.1 Introduction 

The dual-frequefwy synthesizer in the CL-GD7542 generates aJI the docks needed for the 
memoryr timing (RAS#, CAS#, etc.). as weil as the video dock timing. To derive these internal 
dock signaJs, an extemaJ reference dock must be provided to the OSC input of the CL- 
GD7S42. For all calculations in this document the external reference dock used is U.31818 
MHz ± 0.01% with a duty cycie of 50 ± 10%. 

A7.2 Memory Clock 

Memory Clock (MCLK) is used to generate ail of the memory timing signals (RAS«. CAS#, 

etc.). 

A7.2.1 Default Memory Clock (MCLK) 

The CL-G07542 default memory dock frequency is 44.744 MHz. For the equation in the next 
section, this frequency is equivalent to 19h (25 dedmai). For informatk)n regarding the CL- 
GD7542*s configuration, refer to Appendix A14. 




UmJS LOGIC 



lafonnation 



CL 28883 



Auptst 26, 1994 



Prebminan- Data Book 



459 




01-007542 (Nordic) 

GUIX SVGA LCD ContnUer with MVA 



'ORRUS loac 



A7.2.2 MCLK Programming 

The CL-GD7542 has a programmable memory dock for higher perfomianoe. The desired MCLK 
frequency is programmed directly into SR1FI5:0]. by using the equation below. The MCLK select- 
ed at system reset(1 9h) is valid until SRI F is written. 



SKIF 

EnM9 BIOS Wrtte 
VCUC from MCLK Soum Sctoct 




RgureA7.-1. Programmable Memory Clock 



Examples of valid MCLK frequencies are shown in following table: 

Table A7-1. Examples of Valid MCLK Frequencies 



SR1F[5:0] 
(Decimal)) 


SR1FI5:0] 
(hex) 


MCLK Frequency 
(MHz) 


21 


15h 


37^ 


23 


17h 


41.165 


25 


19h 


44.744 


28 ICh 


50.114 
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A7.3 video Clock 

The video dock (VCLK) is the fundamental video timing cl^ in ^^y^^^l^ 
ing Signals (HSYNC and VSYNC) as well as the LCD docks are denved from VCLK. 

A7.3.1 Default VIdoe Clock Source 

The VCLK source is detemiined by a number of factors, as indicated in Table A7-2. MCLK or 
M?L>Sl5ne half the frequency of MCLK) as well as four VCLKs can be used as a default VCLK.: 

Table A7-2. VCLK Sources and Frequenclea 



SRIFiej 


SRIEfO] 


MISC HwgmtBr 
302(3:21 


VlbM Clock (Defaults) 


Souros 


Frtqumey (MHz) 


0 


X 


00 


VCLXO 


25.180 


0 


X 


01 


VCLK1 


2BJ32S 


0 


X 


10 


VCLX2 


41.165 


0 


X 


11 


VCLKS 


36.082 


• 1 


0 


XX 


MCLK 


42.955 


1 


1 


XX 


MCLX/2 


21.477 
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A7.3.2 VCLK Programming 

The four internal VCLX sources can be programmed with two registers each, as indicated in the 
following table. 

Table A7-3. Internal VCLK Sources 



VtdM 
Ctoek 
Souro* 


Default 

(MHz) 


Num«rator 


Denominator 


Poat- 
Scalar 


Register 






Roglstar 


Dm. 


Hm 


j VCLKO 


25.180 


SRB{6:0) 


102 


66h 


SR1B{5:1J, 


29 


3Bh 


1 


VCLK1 


28.325 


SRq6:0] 


91 


sah 


SR1C{5:1] 


23 


2Fh 


1 


VCLK2 


41.165 


SRO[6:0] 


69 


45h 


SR10(S:1] 


24 


30h 


0 


VCLK3 


36.082 


SREI6:0] 


126 


7Eh 


SR1EI5:1] 


25 


19h 


1. 



For each VCLK, a 7-brt numerator (N). 5-brt denominator (D). and 1-bit post scalar (P) determines 
its frequency according to the equation shown in the following figure: 



SR:B.C. D,E X 



SR:1B.1C,1D.1E 



7 6 5 4 3 2 1 0 



VCLK. 




7 6 5 4 3 2 1 0 

Figure A7-2. Programmable Video Clock 



Tyoicaiiy a large numt>er of numerator/denominator values will program a common frequency. 
Tne cnotce among these combinations is maoe empincaliy. Generally, better results will be ob- 
tair -a it tne oosi-scaiar is programmed to i 
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A7.4 Using MCLK as VCLK 

When MCLX and VCLK are programmed to frequencies \«ry dose to each other (within about 
1%) or to frequencies that are nearly multiples of each other, they may interfere with each other. 
This interference can show up as 'jitter' on the screen. The solution is to shut down the VCLK Os- 
allator and use MCLK (or MCLK/2) as VCLK. The following table shows examples of frequencies 
for which this solution should be used. 



Table A7-4. Memory Clock Used as Video Clock 



MCLX 


VidM Mode 


VCLK 


Soloctton Critens 


Frequency 


Source 


SR1P[5:0] 


SR1F[6] 


SR1EI0] 


50.1 


64. 66 At GO H2 


25 MHz 


MClK/2 


ICh 


T 


•r 


50.1 


56. 5C tt 72 Hz 


50 MHZ 


MCLK 


ICh 


•r 


•0" 
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A8. Dynamic Video Overlay 
A8.1 Introduction 

The CL-GD7542 supports the dynamic video overlay modes, in which the video data from the fea- 
ture connector pixel data bus (Pixel Bus) is overlaid on a pixel-by-pixel basis. The dynamic video 
overlay modes are intended to be used when the CL-GD7542 is in Video Mode 5F (640 x 480 x 
256 colors). Other 256-color modes may be used as limited by dot dock. 

A8.2 Dynamic Video Overlay Features 

The CL-GD7542*s dynamic video overlay has the following functions: 

• VESA pass-through when the FCEVIDEO# pin is driven low 

• On-chip Window ttming generator 

• Dynamic video overlay with Color Key and OVWR# 

. The CL-GD7542 supports the standard VESA pass-through function, during which the FCEVID- 
E0# pin is statically driven low and the video is driven into the Pixel Bus. The entire frame is over- 
laid, and the contents of display memory are ignored. While this function is on, the CL-G07S42 
supports only 8-bit-per-pixel data. 

In the dynamic video overiay configurations, the video from display memory can be overlaid on^ 
pixel-by-pixel basis. This feature makes it possible to overiay a portion of the frame and mix the 
VGA video with externally generated video. The temi 'dynamic' applies because both the video 
source and the choice of pixels to be overiaid can be changed dynamically. 

In large part, the dynamic video overlay is made possible by driving the Pixel Bus input pins to the 
valid CMOS levels, and taking video from them to the DAC only when desired. This action elimi- 
nates the bus exchange t)me. The CL-GD7S42 supports the dynamic video overlay, but it has 
some restrictions regarding the Color Key feature. 
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A8.3 Overview Of Dynamic Video Overlay 

The Dynamic Video Overlay Modes are intended to be used when the CL-GD7542 is in video 
mode 5F (640 x 480 x 256 colors). Other 25SKX)lor Modes may be used as limrted by dot dock. 
The Dynamic Overiay Modes are chosen by programming the CR1 A(3:2J field according to the 
following table: 

Table A8-1. Dynamic Video Overlay Modes 



CR1A 


Mode 


[3] 


[2] 




0 


0 


VOA-oompctiM Op^mion 


0 


1 


Dynanvc Video Owrtay wtm FCEVIOEOe 


1 


0 


Dynen«c Video with OVWR» and Cotor Key 


1 


1 


DynvTMC Vk1m> Ovwtay Color Key 



The video data that is introduced into the Pixel Bus is assumed to be 5-5-5 Sierra^ or 5-6-5 
XGA^ fomiat according to the value of the Hidden DAG Register. These formats are the only 
ones allowed. Refer toTable A8-2. Clockjng Mode 1 must be used. 

NOTES: Clocking Mode 1 can be chosen by setting H0R(5] to a 0. In Clocking Mode 1. 16-bit/pixel 
modes will use bom edges ol FCDCLX to latch data: The rising edge will latch the least sig- 
nmcant byte. The falling edge win latch the most signrftcant byte. 

Table A8-2. External Video Format 



1 External Video Format 


Hidden DAC Register Value 


5-5-5 


100XXXX. 




110X0000 


{ 5-6-5 


110X0001 
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A8.4 Dynamic Video Overlay With FCEVIDEO« 
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When the CR1A(3:21 field is programmed to 01, the Dynamic Video Overlay with FCEVIDEOt is 
chosen. The Pixel Bus is switched to inputs: An external video generator must always drive the 
bus to guarantee valid CMOS levels, even when the inputs are t)efng ignored. Each pixel for which 
FCEViOEOf is low will be taken from the Pixel Bus. There is no requirement that the pixels to be 
overlaid be contiguous (adjacent), either horizontally or veriicalty. 

The following timing diagram shows the FCEVIDEOt setup and hoW times that must be met with 
respect to FCDCLK. FCEVIDEOt has a setup and hold time requirement to guarantee both that 
the desired pixel will be overtaid and the adjacent pixels will not be overtald. In addition, there is a 
data setup and hold requirement for both edges of FCDCLK (the OAC is in Clocldng Mode 1 ). The 
rising edge of FCDCLK will dock the least-significant byte of the pixel. The falling edge of FCDCLK 
will dock tfie most-signiftcant byte. 

FCEVIDEO* 
C75tt INPUT) 



FCPP:01 
(7542 INPUT) 



FCDCLK 
(7542 OUTPUT) 




RgureAS-1. FCEVIDEOt Setup and Hold Times 



NOTES. 

I , : Command Setup to Clock 

Command Hold from Clock 
(3 Data SetuD to Ctod( 
•14 Data Hold from Clock 
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The following pseudo-cooe fragment shows the registers that must be programmed: 

Call WnteDACModelOxCli 'Choose 5-6-5 Mode Video (for example) 
Call SeiReg (CRIA, 0x04 ) 'Overlay with FCEVIDEO* 

Once these two registers have been programmed, each pixel either will or will not be overlaid ac- 
cording 10 the state of FCEV1DE0« 
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A8.S On-chip Window Timing Generator 

The CL-GD7542 contains logic to generate a single rectangular window, ft this mode is enabled, 
me window timing comes out on OVWR#. which may be fed back into FCEVIDEOt: The chip 
specrftes its own window. 

This mode is chosen by programming CR1 B[5] to a 1 . When this bit is set. the blanking term to 
the palette DAC comes from the intemai display enable signal, and there is no border. In turn, this 
action frees the Blank Generator Logic, which is used as a window generator. 

The following timing diagram shows how the Blanking Start ar^d Blanking End Registers are used 
to specify either the honzontal or vertical component of the window. The HohzontaJ Blanking End 
field is extended to eight bits and the Vertical Blanking End is extended to 10 bits. 



SYNC 



DISPLAY ^ 
ENABLE 



OVWRt 



BUkNIQNC 
START 



BLANKING 
END 



Figure A8*2. Usage of Blanking Start and Blanking End Registers 



When the verbcal timing and the honzontal timing thus generated coincide. OVWR# wilt be driven 
tow indicating the window. 0\AVR# may be connected directly to FCEVIDEO# if CR1A[3.2) = 11 
(Oynamic vioeo overlay mode with color key only) is never going to be chosen. If CR1 A{3»2) = 10 
(Oynamic video overlay mode with color key and OVWRt). OVWR# must be driven into FCEVID- 
E0# witn an external tnree-state buffer to avoid a potential bus collision. 

This method of generating timing has four restnctions that require consideration. 

• Tnere can De no Dorder, because the blank timing g"?n€raiion logic is used for window gener* 
ation Tms restriction is inconsequential since the VESA timing specifications do not include a 

border. 

• Tne resoiinion ot me horizontal component of the window is 8 pixels, since the Horizontal 
Counters operate on an 8-pixel character clock. This restnction can be overcome at least in 
pan by using PCEVlDEO# and color key overlay, as discussed later. 

• There can be only a single window and it must be rectanautar Orw Confidential 
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• The first or tMrd scanline or group of pixels can be chosen as a window boundary, but not the 
second scanline. 

For dynamic programming of the blank registers, eight registers must be programmed to set up all 
four blank parameters, five of which contain bits related to other functions. The following table 
shows the registers that are involved: 

Table A8^. Dynamic Programming of Blank Registers 



Register 


Bits 


Parameter 


CR2 


[7:01 


Hortzonui Blantong Start [7:0] 


CRd 


14:01 


HofBOfttAi Biantong End [4:01 


CR5 


m 


Hoftzomal Biantong End [5] 


CR7 


(31 


V«rticai Blantong Start ($1 


CR9 


(51 


V^rtca) Blaniar>g Start (91 


ORIS 


[7:01 


Vertical Bianiang Start p:0| 


CR16 


(7:01 


Vamcal Btanlong End [7:0] 


CR1A 


[7:61 


Vafisai BUnlong End (9:81 


CR1A 


[5:4] 


Hoazomal Blanidng End [7:6] 



All the following general scheme Is used to dynamically move and resize the window. 

• Obtain copies of the registers containing bits used for other functions (CR3. CR5, CR7. CR9. 
CR1A). and force the blank control bits to zeroes. These values are saved artC used as tem- 
plates in the first of two activities. This activity accepts the window co-ordinates and returns the 
value for each register. This routine must isolate and align each field as indicated in the table 
aoove. and then merge rt with the template that was previously saved. 

* Accept the values for all eight registers and load them into the hardware. This activity should 
be synchronized with vertical retrace. 

AS. 6 Dynamic Video Overlay With Color Key 

Dynamic video overlay with color key is chosen when the CR1 A[3:21 field is programmed to 11 . In 
this mcx3e. the wir>dow timing is controlled strictly by the contents of display memory. If a pixel 
matches the contents of the Color Key Register, it will be replaced with the video from the Pixel 
Bus FCEVID£0# is a normally a low output in this mode, that goes high for one FCVCLK penod 
Detore a pixel is replaced. If multiple contiguous pixels are to be replaced. FCEVIDEO# will lemain 
hign appropriately. 

GRC, the Color Key Compare Register, contains the color key which is compared with the pixel 
from display memory. 

Tne following pseudo-coOe fragment shows the registers that must be programmed to configure 
the CL-GD7542 tor Dynamic Video Overlay with Color Key: 
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Call WriteDACMode(OxCl) 
Call SetRegCCRlA^OxOC) 
Call SctRcg(GRC,ColorKey) 
Call SetReg(GRD,K«yMa«k) 



* Choose 5-6-5 Mode Video (for exaxsple) 
•Overlay with FCEVIDEO# 
'Sec up the Key 
'and the mask 



Once me CL-GD7542 has been programmed into this mode, the Pbcel Bus bits are the inputs and 
must be driven by an external video generator to guarantee valid CMOS levels, even during those 
periods for which the Input Video will not be used. The Pixel Bus does not have internal pull-ups. 

FCEVIDEO# may be used by an external video generator to determine when the first pixel of the 
window is about to occur. This would be useful It the external video is to be positioned wtth respect 
to a rectangular window, rather with respect to the frame. The following diagram shows the timing 
of FCEVIDEO# and the required timing for the video. 



FCEVIOEOt 
(7542 OUTPUT) 



FCPr7:0) 
(7542 INPUT) 



FCDCLX 
(7542 Ol/TPUT) 



/ 




Rgure AS-3. External Video Timing 

NOTES: 

t,. FCDCLK 10 FCEVIDEO« Propagation Delay 
u Data Setup to FCDCLK 
:3 Data Hold from FCDCLK 

7 Dynamic Video Overlay with Color Key And OVWR# 

Dynamic Vioeo Overlay with Color Key and OVWR# is chosen when the CR1A(3:2) field is pro- 
grammed to 10 The window time is the result of the logical AND of the Color Key Comparison and 
OWVRt oe\ng active. In this mode. FCEVIDEO* is an input and will be active for pixels that will 
0€ ovenaid This mode is intended to restnct the Color Key effect to a specified area. 
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SpUfire Design Specification , ^ 

1 DOCL MENT AT lOiv / CHIP REV ISION 

Description 
Imual Released 

Second Released. Too many changes to document. 
Ncu features; 

^ Power Management feature compliant to DPMS 

> VAJC compliant 

> VMC compliant for future revision or version 
Changes: 

> Section 4.4, change to 'data is conneaed to BDp.O)' 

> Section 4.8. added and expanded description of the input/output ports for 
Muitiroedia; added more details of the implementation 

> Section 6 • refer to rev history for Section 6. 
Changes: 

> Section 2.0. changed feamres 

> Added$eciion4.9orl*C& Auxiliary I/O suppon 

> Section 5.x, changed pin out from 208 to 240 

> Seaion 6 • refer to rt\* history for Section 6 
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FEATURES 

• 32-bii direct PCI & VI mierfacc & 16-bit direct ISA mtcrficc 

• Bus master mode on PCI 

Suppons direct burst read from s>-stcm memor>' for faster memor> to screen transfer 
Suppons direct wie to s>stcm memon for faster screen to memor^■ transfer 

• Drawing engine 
True 64-bn datapath 

BiiBli engine mth color expansion/conversion and dipping 
Suppons four independent bitmaps - destination, source, pattern and mask 
Suppons WINDOWS NT/4.0 quaternary ROP's and WINDOWS 3.x iemary ROFs 
Line drawing 
AreafUls 

CPU assisted drawing mode 
1.8, 16, & 32 bpp 
Hardware Cursor (64x64. 2bpp. 16M color) using off-screen 
8.16, 24-bit pixel data bus 

• Multiple pixels packing allowing higher resoluuon /color depth modes to n,n at slower V CLK 
Write cache/queue 

Write cache for VGA path 
Write queue for co-processor path 
Linea address mapping above 1MB up to 4G on M and PCI. up to I6M on ISA 
Memory mapped I/O for Co-processor 
Maximum llOMhz dot clock rate, 66MH2 memory clock rate 
Maximum resolution 1280 x 1024 256 colon (non-interlace) 
32K/64K colors at 640x480. 800x600, and 1024x768 
I6M colors at 640x480. 800x600, 1024x768 
Video buffer size up to 8MB 
Flexible memory suppon 

• Suppon for 256KxXX 64K.16. 5 1210c8 & 1024Kx4 ORAM'S, in 32 or 64 bit bus conf.gurauon 

• Programmable memory timing 
EEPROM suppon for swiichJess implementation 

Integrated Fetture Conneaor suppon compliant to VESA VAFC Proposal l.Op 
Multimedia Suppon 

I6^it input pon for l.ve video (will be compatible with VESA Media Bus m revision B) 
Input scaling (output scaling can will be supponed m revision B) 
Mask map for input video to allow color keying with simple DAC. 
Control video windowing 

Allow Video DAC to share memory bus for video pon 
Power saving modes compliant to VESA DPMS Proposal l.Op 
rc & address decode/data routing for other auxiliarv paru in subsystem 
240pinPQFP 
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3 PIT-FALLS 

• BM VGA tcxT modes, i.e. DOS applications. be slower ihan S5's 805, ET4000,'U-3: because 
single rr,cmor>- address bus 

• Suppon DRAM oniy uill project "Low Performance Image" and cannoi compete uith \-Ra.M 
performance 

• Registers not compauble with OTl-087. OTI-OT". OTI-067 or OTI-03T 

• Master mode will require different set of dn\ers_and ma\ not work 

• Inconsistencies across platforms (M. PCI. ISA) 

24-bit pixel data interface not supponed on VL bus 
Master mode not supported on ISA and VL 
16-bit BIOS is not supponed on VL & PCI 

• Auxiliary I/O space supponed on VL bus requires more exieniai logic 

• Does not suppon vertical zooming of the Bi885 on VL bus 

• Not backward compatible with EGA, CGA & Hercules 

• No plug & play for ISA. VL 

• Can not wnie to BIOS EEPROM (could be a desirable feature for OEM) 

• 4bpp is dropped from the co-processor 

• 32bpp co-processor can oniy be used at lower resolution due to bandwidth limitauon 

• Not so glueless interface for basic VGA add-on board 

ISA - needs 1 invener for RESET 

• M - needs a LSIO & a LS245 to suppon OAC & BIOS ROM, needs a LS244 to suppon 
auto-configuration from VL's ID bits 

• Co-processor features that may not work 

• Mask Map • artitrary masking 
16bpp, 32bpp 

Line drawing • shon stroke veaors 
' BitBIt • reverse Wiling 

• CPU assisted BitBiit - more than 2 maps operation 

• 66 MHz MCLK may not work over production range 



HAY COWTAIN OAK 
CONriOEWTIAL 
INFORMATION SUBJECT 
TO PROTECTIVE ORDER 



ATI033307 



Oak Technolog). Inc. 



3 



Compaoy CoDndeatial 



Spixfrt Design Specirication 



10/Z5/9J 



4 INTERFACE DESC 

The OTI-107 has ihe following major interfaces to the outside vvorld 



1 


System bus interface 




DAC interface 




Clock interface 


4 


ROM BIOS interface 


5. 


Feature conneaor interface 


6. 


EEPROM/Dipswitch interface 




Display memory interface 


8 


Multimedia interface 


9 


I^C & other components in subsystem 



10. Monitor interface and DPMS. 



4.1 System Bus Interface 

The'OTl-107 can be configured to interface directly to three standard system buses: VL, PCI and ISA. The chip 
configures itself to interface to a panicular bus during hardware reset through Hardware Configuration Register I 
The \X interface is compliant to the VESA VL-Bus Spccificauon Version 2.0p. Revision 0.93p. dated 9/23/1993. 
The PCI interface is compliant to the PCI Local Bus Specification Revision 2.0. dated 4/30/1993. The ISA 
interface is compatible to the EEE P996 standard for 8-bit and 16-bit ISA bus. 



4.1.1 VLBus 

OTM07 supports both I/O and memory cycles on VL bus up to 50MHz. I/O cycles are mininully 1 wait states and 
progranunable up to 5 wait nates. Memory write cycles are designed to run at 0-2 wait states on cache hjt ocles. 
depending the speed of the bos. Strictly following VL bus specification of 4ns setup lime for address and data 
would force the controller to run at a minimum of 1 wait Memory mapped I/O write cycles are minimally 1 wait 
state and programmable up to 5 wait states, while memory mapped I/O read cycles are minimally 2 wait states and 
programmable up to 6 wait states. General rule of thumb, the memory write cycles are zero wait at 25MH2 bus 
speed, and I wait at 33-50MH2. 

32.bit I/O is supponed for Extended System Interface registers (2xxx). Standard VGA and Oak Extended reginers 
ai 3DL0DF can only be supponed with word or byte cycles. DAC and Auxiliarv registers can only be supponed 
with b>ie cycle. BIOS and driven must take care of this 

OTM07 does not support Bus Mastering or burst mode. 

See VESA VL-Bus Specification for more operational informauon on VL bus. 
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4.1.2 PCI Bus 

Onlv 52-bii PCI bus is supponed. 64.bit cxicnsion is noi supponcd PCI bus can be supported up lo j3NtHr L O 
and Configunuon cycles are mirumaJly I waji states and programmable up lo 5 wait states Memor>- c>cies. both 
rend and yf»T\\t. are minimally 1 wait state and maximall> three uaji states Memory mapped L'O wtuc cics a/c 
minimally 1 wait state and programmable up to 5 wait sutcs. v^hiie memor>' mapped I/O read c>cles arc minima! :^ 
: wait states and programmable up to 6 wait states. 

52-bit L 0 IS supponed for Extended System Interface registers (2w\) Standard VGA and Oak Extended registers 
nt 3DE. 3DF can only be supponed uith word or bvie c>cles DAC and Auxiliar> registers can onJv be supponed 
with b>ie c>cle. BIOS and drivers must take care of this 

Bus mastering and burst mode are supponed for PCI bus. However, physical memory must be used in order to use 
master mode Pant>' generauon is supponed but there is no pant>' checking. 

See PCI Local Bus Specification (Rev 2.0) for more details. 
4.1.3 ISA Bus 

The OTM07 provides 0 wait state memory operations and 1 wait I/O on ISA bus up to 12.5MH2. Faster bus 
s> stems should disable 0 wait state feature. DAC and Auxiliary registers can only be supponed with b>te c>cle. 
10 16n will not be generated for these cycles. 

Bus Mastenng is not supponed. 
4.2 DAC Interface 

DAC I/O 15 assumed to be 8-bii transfer only. For ISA or PCI bus implementation, DAC system data is routed 
through BD bus to Lie system bus. For VL bus implementation, DaC system data is routed to the ISA bus through 
external buffers. OTI-107 will always decode address and statui^command to generate DACRDn and DACN^Tln 
for the DAC I/O commands. DAC address space is default to 3060 C9. Extended DAC I/O space can be 
supponed from 2x80-2x9F. The 'x' is programmable and default to 1. Sec system block diagrams for more 
informaiion. 

OTM07 can be configured to be either 8» 16 or 24-bit pixel bus suppon. Hi-color and true-color suppon in 8-bit 
configuration is the same as 87X (double or triple frequency). Hi-color suppon in 16-bit pixel bus will allow the 
controller to run at regular frequency instead of doubling. True<otor suppon in 16-bit pixel bus will require 
doubling frequency (with one byte wasted or with packed format j. but not tripling the frequency. For high 
resoluuon (1280x1024) 256 color modes, there is an option to send the 16-bii pixel data out at a lime and the pixel 
clock can be half the regular frequency. 

24.bit pixel bus is supported for true color modes only. Due to pin limitation on VL bus, piiu P[23:16) arc 
available only when the OTI-lb? is on either ISA or PCI bus. 24-bit pixel bus suppon allows the On-107 to 
suppon true color at higher resolution without having to double or triple the pixel clock frequency. 

Sec Pixel Interface register for more information on various modes supponed at different pixel bus width. 
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Figure 4.2 . PCI Bus Block Diagram w/ Live Video Option 
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4.3 Clock Interface 

Lp to 16 cxtemaJ video clock frequencies can be sclecied by four programmable clock select pins Video clock 
rrcquencics can be supponed up to 1 IOMH2 These programmable pins can also be used as clock and data pms 
tor scnally programmable clock sources. aJloumg the OTM07 10 support both VESA and convcnuonaJ videc 
frequencies uithout any hardware s\Michcs 

Mcmor> clock is selectable through either sofhvarc if the clock chip is programmable, or bv hardware through 
jumpers if the clock chip has fix frequencies Memory clock can be supponed up to 66MH2. 



4.4 ROM BIOS Interface 



For ISA bus configuration, the OTI-107 can support either single (8^it BIOS) or double ROM (I6^it BIOS) The 
ROM data is routed back to the ISA bus through BD bus and extendi buffer if two ROM's are used. 

For VL bus configurauon, onJy single ROM (8-bii BIOS) and the ROM can only be on the ISA bus ROM data is 
routed back to the ISA bus through external buffer. 

< n.^n configuration, only single ROM (8-bit BIOS) can be supported. The ROM address is connected to 
ADI30 161. while the data is conneaed to BDf7:01. Dunng ROM read cycle, the OTI-IO? latches the lower 
n^^J^fn*^""" "^1**'°' '° RA(U:0) and dnve them out through AD[30:161. generates 

ROMEN^ri as a ROM output enable signal, and toggled the RA(1 0] appropriately depending on whether the 
current cycle is byte, word or doubieword. If it is word or double word, the OTI-107 toggles the RAfl 01 and 
l.ichcs in the ROM data through AD[7:01 bus. aligns the data, and sends them back out to AD[3 1 0 Wait states 
..rc automatically asserted for the ROM access, assuming MCLK is 66MH2 and the slowest ROM speed is I20ns 

ROM BIOS address space is assumed 10 be at 'hCOOOO. ROM BIOS suppon as described above can be enable or 
disable through the Hardware Configuration Reginer 2. 

4.5 Feature Connector Interface 

^^l^y/lc^//"^^"" ^^^^ connector in all configurauons. The OTI-107 feature connector suppon is compliant 
.0 the VESA Standard VGA Pass-Through Conneaor (VS VPC), and u can be compliant to the V^SA AdS 
Feature Connector (VAFC) with an appropnaie DAaSynthesizer For VAFC, base line compliant is readilv 

T.nr^^Tr'^:l'C^^^ P"''* ^^^^ ^'•^•^ f^"^^ such as 

tnc u 1 1-U88 To be VAFC compliant in extended modes, a more advanced DAC such as the Bt885 is needed. 

Pins EPDATA, EPCLK. and ESYNC are inputs to the chip to enable/disable P[23:01 PCLK, and 

I pcll^^ respecuvely Pins HSYNC & VS WC now have AC timing requirements with respect 

10 PCLK to meet the VAFC specificauon. 

Although PCLK can operate up to 1 IOMH2. 11 is not meant to drive the feature conneaor at this speed Fcamre 
connector operation should be limited to 4OMH2 or less 

Pm GRDY IS cunenUy not generated from the OTI.107. but with an appropriate timing. BLANKn can be used to 
generate GRDY for the connector 
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4.6 EEPROM/Dipswitch Interface 

A small EEPROM (1024x1) can be supponcd lo enable the add^n card or the graphic subs\stcm to be suitchless 
Because ihc control pins for the EEPROM interface is .Tiuxed wiih clock select pins. EEPROM should be 
programmed or read during POST only. Sec EEPROM Control Register descnption for more details. 

For :osi saving purposes, an S-bn dips^^iich can be supponcd in place of the EEPROM The dipswitch suppon 
does not need external buffers. Dipswitch can be read ai anvumc through extended register 3DF index D 

4.7 Display Memory Interface 

The OTM07 supports 64Kxl6 DRAM, 256KxXX DRAM, 512Kx8 and lMx4 DRAM. The OTI-IO? provides all 
the necessar> control signals, address and data lines to access the video mcmor>' in fast page mode The 
maximum video buffer size is 8M bytes when used with IMx4 DRAM'S, 4M bytes when used with 5 12Kx8 or 
s>-mmetnc 256Kxl6 DRAM'S, 2M when used with 64Kj(16. 256Kx4 or asymmeuic 236Kxl6 DRAM s 
Minimum configuration is 256K bytes when used with 64Kjtl6 DRAH IM bytes when used with 256KxXX or 
5l2Kx8 DRAM, and 2M bytes when used with lMx4 DRAM. 

Suppon for 256Kxl6 includes lO-bit row address. 8^ii column address type as well as 9-bit row 9-bit column 
address type There is an option to conven WExn signals to CASxn signals, and vice versa. 

Memor> cycles can be programmed to match with different types of DRAM. The RAS prechargc and pulse CAS 
precharge and pulse width, and RAS-to-CAS delay are all programmable. Matching memoo' cvcics with a * 
prograrnmable memory clock would vinually guaranteed the most efficient memory interface for a given memor>' 
r>pc. Memory clock can be supponcd up to 66MH2. 

The video buffer can be addressed through cither a programmable linear address range above IM up to 4G on VL 
and FCI bus. up to I M on ISA bus, or through the convention^: video address (AOOOO to BFFFF) with the 
segment registers. Depending on the type of memory used, and the amount of memory installed, the chip can be 
configured to have either 32-bit or 64-bit memory data bus. Sec memory configuration block diagrams for more 
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4.8 Multimedia Interface 



T.vp,call>. muJumedia suppon m a VGA $ubs> nem consists of an input pen and an outoui oon . 
direcilv ,0 the graphics frame buffer memor>- (aJso referred to as theVidco mt^n^, ^ ^ """efng 
video data (i.e continuous input data streani from aTv L stor«7. Tn?.? '"^^'^ 
el.m.naung the need of a svnem bus data path aTdT'di^^^t^.-ff! the graphics frame buffer, 

into the input pon can be in eaher an ^8^' a^tLtJ^T O^^^^ ''^'"'"^ 
frame buffer ., can be displayed on the screen t-^t^^^ " ""^'^ S^^P*^^'^ 

and sends the video data to the DAC. liS^ «to ^^^^'SCn'SS:^^^ '"^^ 

be displayed on the L^SS^.k ^"^^ ftame buffer at the point at which the video dau is ,o 
incoiSn^St^ for thTS cii "^^V « ^ DAC. the DAC scans the 

non-displayed aL of i?SL«^«^K » ^ "countered the DAC ivill fetch the data from the 

..me the key code .s encoi,ttJS Ts SweS cJS^IZ'J' "'^"''r' """^^^'^-^ 

and a set of multiplexing logi^o h^vS^^.T^r^T^'"^ ' P'"*'*"'^ '"e kev 

.ha. is displayed o! the sl«f i, coS?i S thTfl ^^"l" 

the mohics fram. h.,ff., .°r'"« "^of ««h scan Une chroma-ke>-, are placed in 

.s .0 occur. A key is V^^c^Xl^^T^^^^^T^f"^ muluplexing between the video and graphics dau 

in the video dau tself to india^! Snd t^l v^^t °^ Another kev is placed 

manner. The advantagl f^^^^J^J/ ^''^^^^ «^ndow size of .he video image is defined m this 

pixel) and format (RGB vs. YlAOc«^ iffeSI tlTZ^t 16 or 24 bus per 

depth flexibility it requires the ,« in1Si«m DAr^^ h b f^f"" P'°^^1es color 

graphics and >^deo^u BeauTthe Ssg^^^^^^ " . J™* '""'"P'" 

data, both data types must STt^enS o" of .Se m^^^ ^^'^^ ""^'^ 

bandwidth out of the mohi« ft»m, k!«-. ^^'^ ^* « ^eiy high transfer 

buffer, one the^.?^^^ P'»« in the frame 

area) "nus is accomplished byTen^S ^S^J^ . ^" ^^<^^»n> (the non-displav 

color depth of the video data be at tht^J1^6^,i. ^ ™* ihe 
-n RGB format. TTus may hmft S^k^ PP*^" "^^"^ '"P"' ^°"~« be 

used which car result ^a Ss«« L^^^ t .^f °" '^'^^^'^ "'^"^ ^AC can be 

frame buffer memory bindS * '^^ »^'«"«' •"Ph'cs 

I^iI"ou.'SaJl%?Stt??nS5rr IT™"^ """""^^ '^^ «« ««« « DAC 

Imapng M^k Map isTlSpTrSi. u^^o^^^h?' " *^"J' " ^« ""^^ The 

the screea from updating omtm graphics data on 

corresponds to one p.x^ "5 Z T^i^l^tZ T *° 

.0 set bits in the maL will «o5 iS^T-^n?^^^^^^ "^"^"^ P"*'* ^'*« ""tsponding 

the displayed are^ the^de^tSi^rtfth^D^Jt i fS^'Jf " r**" """P'" ' 
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pixel, and since the number of puels that the mask operates on couJd be (Si tJte soft^ 'iiw n^^^^ 
paniaJ-bvM read or iinies to the mask. A T would allow video data to updiu the screea a O' would -jrohibu 
updating This map can be located anywhere in the non-display area and is programmable through the Imaging 
Mask Map Stan Address register This map is assumud to be conunuous and has no offset. There is no alienment 
hardware for this map. Unused bits should be filled with O's. 

There are iwo sets of registers that affect this scheme. Tlie first set of registers conwl the video data uindow W. 
itan Add^ss Registers offset(9C-9E|, HW Address Offset Register offset(9n (these registers are in the memor^ 
mapped yO space). The Start Address Regineis define the address within the gnphia ffuie buffer at which the 
mpu. video data wt^l be aoredjhe Addrtss Offset Register defines the staning .idrcss of the next scan line of the 
Mdeo data. (The value in the Offset is the scan line length of the displayed uta of the screen which mav not be the 
same as the tota^ ion line length.). Once these registeis are setup, the video data is lutomatiallv wiinen into the 
graphics frame buffer for each cycle on the input port Or. in the case of the output poa the vide^ dau is fetched 
from the frame buffer for each cycle on the output porL 

A second set of regisien control the Imaging Mask Map: HW Mask Map Stan Additss Registers 3DFf98.9AI HU 
Comrol Register 3DF(96) Jl« Mask Map Stan Addr«s deS the «Jd«s wiS fSe b!^e^ t 

v« hich the Imaging Mask Map begins. The Control Register enables the use of the mask. In the case in which L 
video dau ,s stored dittctly into the display area of the ftame buffer, the Imaging Mask Map. when enabled via 

oZZ^T'l^'^T-^ "P*^"* « buffer where eTer a 0 is 

ncountered in the mask. TT^ area defined by the video data window control registers must be greater than or equll 
10 the area masked by the Imaging Mask Map. «inanorwjuai 

The figure below illustrates a concepnial display using the masking scheme in the 107 



r 



(41, 100) 



OM.I00) _ 



WM>yy* Jj/'/jJi/„ 1,...^.., 



TRAraic 



■:mt!» )•> 



GRAPHIC WINDOW 



Figure 4.13 • Video Windows A Image Masking 
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m'p'^^K ol^.r.^""' x-4 1 pixels/y-lOO pixels and x-359 pixeU/y-246 pccels THe Imaging Mask 
^^S ^^L^ T upper non^splayed area of the graphics fiame buffer For this resolution 98.304 

u>icb arc reqiureo lo jiore the mask data. 

i'o'uoTfrrh"^ r" »^ 2^^200; 41.201 to 359,219; and 41,220 

10 The mask will contain O s in all other pixel posiuons. 
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The x-i'oieo window registers are seitup to <Jefine tiie ove'rill slK^f th^^ 

nn,?' " " ^ '"^ • HW Address Offse. ,s 

d64 ( J024 pixels IS the scaji line length for this resoluuon). Since the line length of the incoming video daia is 
greaier tlun the amount displayed on the screen, the mask is setup to prevent last 2 pixels from being wnnen ,o th- 
frame buffer Also, since the staning address of the video data actually specifies a locauon before x=4 1 the 
appropnaie mask bits must be cleared. 

The v^aJues in the Imaging Mask Map are set up in the following manner. Bytes 0 to 12677 in the mask contain 0 s 
B>-te «2678«,ntains "hTF (because x-41 is the second pixel). Bytes 12679 to 12703 contain 'hFF Bne 12" 04 
contains hCO (x-250 is at a puual byte boundary). This scheme is repeated until the entire mask is initialued .0 
define the video data window. The software must acoouni for partial byte values in the mask. 

4.8.1 laputPort 

The input pon is an 16-bit synchronous data port thai can receive dau up to 33 MHz. For revision A of the chio 
this input pon is designed to interface to the Phillips SAA7191B or the Bfookiree Bt8I2 directly with no external 
oSc i".TrV" • «'«. I/O contmand and systei data control 

mS. ; ."f^"' T""" " ^"^""^ "^"l ^««ly to the VESA 

Media Channel. 16-bit mode and maintain pin-to-pin compatible with the cunent vetsion. 

ne input port takB video data into the 107 and stores it into the graphics &ame buffer. The input dau can also be 
scaled verueally and/or horuontally. Venical scaling by displaying every 2. 4. or 8 lines is supponed with an 
opuon .0 aart skipping on odd or even son lines, Horizontal scaling by dispUying every 2. 4 oTi Sx^s is 
supponed in a similai manner. Scaling is panicuJarly important to save memo? iace and bandwiStl 

« oflset[9C.9E). HW Address Offset 
Repster at offiet(9I2 (these, registers are in the memory mapped I/O space). Tlte Stan Address Regi«ers define 

Rt!Jf?r'^ K ""^^ ""^'^ '"P"' TTie Add5« Offset 

len*^ of ,h?/* IT'"* *^ °' ^ ^ OBsci is the scan ime 

length of the displayed area of the screen which may not be the same as the total scan line length ) Once these 

^n"o? « " automaucally wrinen into the graphics tame buffer for each cycle on the input 
pon. Or. in the case of the output pon. the video dau is fetched from the frame buffer for each cycle on the output 

4.8.2 Output Port 

The output port is supported as a hardware window (very stmilar to that of the hardware cursor) and is desiened to 
Zl^^T!^ Brooktree Bt883 with minit^al additional, logic (8 F374 when use with MD64 ^ v3S^ 
MD32). The dau path for the video data is conaeeud to the Bt88S via MD(63:0]. A video window canbe defined 
Jhrough the Vertiol Position Stan. Width and Height registers. In this cai the to display iSeSdTS^J 
•nie output port as descnbed above is used when video dau is stored in the noo^lay «a and araart DAC like 
the Bt88 IS used. Tlie hanlware ««or is «.pported through the logic in the Bt88? A w^n! Z^si^ii T 

"rrsi's^i^^n""^"'^'^'"^^^^ 

When an ordinary DAC is used, the hardware cursor logic is enabled in the 107 instead of the hardware window 
■0 crtTuif^J^f^ir r ^"Lr " "'^^ '""^"•^ Mask Map .s used 
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Figure 4.14 - Multi-Medii Interftcc ml Video DAC Block DUgrtm 
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Figure 4.15 - Multi-Medii laterfacc w/ VMC A VAFC (rev B 
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4.9 I^C/AuxiJiary I/O Support 

To save glue logic when external componenis are needed for the graphic subsystem (such as video decoder imaec 
scaler), the OTI-107 provides additional address decoding, address latching and data rouung for these exiemaJ 
components For components that have I'C interface instead of standard hon imerfacc. the OTl-lQ-: can also 
inicrfacc uiih them through combination of hardware and software 

4.9.1 rcSuppon 

When the OTI-107 does not suppon VMC bus, there are mo programmable pins available. SRCK and SRD lo 
suppon the I C bus. These two pins are controlled and can be read from register ERC. Writing O's will drive the 
pins low, and wnung I's will instate the pins. Software can control and read these pins in accordance with the IK 
bus protocol to program the external componem's registen. See I'C Bus Specification for more informauon 

4.9.2 Auxiliary I/O Suppon 

^^^i^J^ ^ ^ supponed by configuring the OTI-107 to generate DACCSn and ACSn instead of 
DACRDn & DACWRn. These chip selea signals, can be ORed 0-532) with lOWRn and lORDn from the ISA 
bus to generate DACRDn, DACWRn. ARDn, and AWRn. The register sdea addrtss can be conneaed directlv to 
bA bus of the ISA conneaor. Data routing is done through the same LS245 that is used for DAC & BIOS ROM 

routing. 



SA(140) 



MRDn 



ROM 



SA{3:0} 



DiPswrrcH 



EXT.COMP. 



SDf?:0) 



MRDn LSIO 



LSX4S 
DDI OSe <■ 



I 



SAOrOl ^ 



Figure 4.16 - Auxiliary I/O on VL Bus {via ISA Bus) 
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On PCi bus. ARDn and A WFi"ii''g^^ 

out to exTcmal components. Data is routed through the BD(7:01 bus. See" figure 4.2 for more info rmauon 

On ISA bus. ARDn and AWRn axe also generated, BD[7 0) is aJso used to route data, but ARS[3.0) arc not 
generated and the register seiect lines should be conneacd directly to the synem bus just like on VL bus 

4.10 Power Management Support 



The on- 107 has power saving modes that are compliant to the VESA DPMS Proposal version l.Op The four 
modes of power management art as follow: 



State 


HSYNC 


VSYNC 


BLANKa 


P(23:0] 


DPMS 
Requiiemeat 


Power 
Savings 


On 


Pulses 


Pulses 


Active 


Active 


Mandator) 


None 


Stand<^y 


No Pulses 


Pulses 


Blanked 


Blanked 


Optional 


MimmaJ 


Suspend 


Pulses 


No Pulses 


Blanked 


Blanked 


Mandatory 


SubstanuaJ 


Off 


No Pulses 


No Pulses 


Blanked 


Blanked 


Mandatory 


Maximum 



Active . means normal operation, signal is switching between active and inactive 
No Pulses • signals remain at inactive state (HSYNC. VSVNC = 0) 
Pulses - normal operation for HSYNC & VSYNC 
Blanked • BLANKn is assened (0). P[23:0| « 0 
Power management is controlled by EROF. 
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5 pj--™^ 



5.1 ISA Bus Interface 



Pin Name ; Pio Number 


Typ< 


DeKripcioo 


MASItRfl 


60 


I 


MASTERn. This pin indicates the cuntni cycle is a master c\cle 
when the comroller is in add-on configuration. It enables the LA 
address to pass through during master cycle 




62 


I 


MEMORY WRITE. Active low memory write strobe 


1 MRDn 


63 


I 


MEMORY READ Active low memory read strobe 


■; Ci/N 1 n 


66 


0^ 


CRT IKitRRUPT REQUEST. Iniemipi is asserted when verucaJ 
retrace occurs if it u enabled by bit 5 of the Vertical Retrace End 
register. It is an active low open drain output. 


1 RESETn 

.1 

■i 


67 


1 


RESET. Acuve low system reset signal. Tliis input signal will reset 
the VGA controller and initialize the configuration register based on 
the logic level on MD[15:0| pins at power-up reset time. This signal 
is inverted torn the bus reset. 


i; LA(23:17) 


75-72,70. 65-64 


I 


UNLATCHED SYSTEM ADDRESS BITS 23:17. These bits arc 
decoded to generate M16n. Bits 19:17 arc latched bv ALE to generate 
SA[19:I7]. * 


M16n 

!! 
ii 


68 


0^ 


16-Brr MEMORY Active low. open drain output signal used to 
indicate to the system that the present cycle is a 16-bit data transfer to 
video memory. This signal is derived from the decoding of 
LA23:LAI7 


:l ZEROWSn 


69 




ZERO WAIT STATE This pin is used to indicate the current cvclc is : 
a 0 wait state cycle. \\ 


I0l6n 

1 


71 




Ib-BIT lAj. This active low. open drain output signal is used to jj 
indicate to the system that the present data transfer is a i6-bit I/O |; 
cycie. It is derived from decode of address SA19-S AO. ji 


il BHEn 

i! 

i 

Si 


76 


I 


BYTE HIGH ENABLE. This active low input indicates that there is \\ 
valid data on SDf 15:8J bus This signal and SA[0) together indicate, to v. 
the OTI-097 whether an 8 bit or 16 bit cycle is being executed by the '= 
system. 


■j ALE 


78 


I 

J 


ADDRESS LATCH ENABLE. This input is used to Utch a valid i 
iddress from the CPU in add-on configuration 


J RfSHn 


79 


1 ] 

1 

< 


EtEFRESR Thjs input is used to qualify the video memory and 1/0 il 
iccess from CPU. An active low indicates a synem memory refresh 
:yclc. 


;: lORji 


80 


I ] 


yOREAD This is an active low I/O read strobe. 


} lOWn 


81 


I I 


/O WRITE This IS an active low I/O write strobe '= 


;! lOCHRDY 

|i 


82 


0. I 

r 


0 CHANNEL READY. An open drain active high output to signal || 
»rocessor that it ready for memory access This signal is used to add j- 
»aii sutes to bus cycle during video memory access •. 


I SA(I6:0j f 101-92.90-85.83 


I L 


-ATCHED SYSTEM ADDRESS BITS 16 0 
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\ SD|15:01 

1 
1 


102-108.1 10. 
1I2-U5. 117.120 


I/O 1 SYSTEM DATA BUS BITS 15.0 

( • . , ^ 


I AEN 

i 


111 


I 1 ADDRESS ENABLE. This input ts used to quaJLh the \ideo I'O 
j access from CPU. When ii is active high, the DMA conirollcr has 
1 control of the address bus. data bus. and conunand Unes 


TouJ 55 piru 

5.2 VL Bus Interfftce 




Pin Name 


Pin Number 


Type 


Description 


SA(3l:21 


3-10,72-69. 
65^2.60^7 


I 


SYSTEM ADDRESS BUS bits 31:2. This bus should be connected to 
the ADR[31:2I bus of the VL connector. 


CINTn 


66 


0^ 


CRT INTERRUPT REQUEST. Intcnupi is asscncd when verucaJ 
retrace occurs if it is enabled by bit 5 of the Vertical Retrace End 
register It is an active low open drain output. 




RESETn 


67 


I 


MASTER RESET. This reset signal is used to reset all internal state 
machines and some default registers. Diiring Reset active, all 
bidirectional buses are tri-stated. This signal is also -used to latch-tn 

uic wtUigUiaUOn ic^Slcr voiUCo. 1 lUS rCSCl u awuve lOW aJlu SnOUiQ 

be conneaed the VL bus RESETn signal instead of the ISA bus acuvc 
high RESET. 


PROCLK 


68 


I 


PROCESSOR CLOCK. Processor clock input used to sample CPU 
status and add.-ess. This clock is IX for VL bus but can be configured 
to be IX. This signal should be conneaed to the LCLK pin of the VL 
conneaor. 


SD[31:0I 


73-76,78-81, 
85-90,92-93. 
102-108 J 10, 
112-113.117-120 


I/O 


SYSTEM DATA BUS bits 3 1:0. This bus should be connected to the 
DAT(3 1 :0) bus of the VL conneaor. 


i 

! 

1 
1 

i 

i 

1 
\ 


BEn{3:0) 


82,94,101,111 


I 


BYTE ENABLES. Used to indicate which byte lanes of the 3 2 -bit 
data bus are involved with the current transfer cycle. These signals 
should be connected to the B£[3:0) pins of the VL conneaor 


LBSELn 


83 




LOCAL BUS SELECT. Active low simulated open drain output 
signal used to indicate to system controller chipset that the current 
cycle is a video iocaJ bus cycle and the chipset should not response to 
the CPU. This signal should be conneaed to the LDE Vn pin of the 
VL conneaor. 


ADSn 


95 


I 


ADDRESS STATUS. Active low input used to ii^caie a valid 
address is on the bus. This signal should be connected to the ADSn 
pin of the VL conneaor. 


SRDYln 


96 


1 


SYSTEM READY INPUT. Input from chipset to indicate termination ! 
of a cycle. This signal should be conneaed to the RDYRTNn pm of 1 
the VL conneaor For system without RDYRTNn signal, SRDYn 
should be routed back to SRDYln. 



ATI033332 



Oak Technolog), Inc. Company Coondeotial 

28 

WAY CONTAIN OAlC 
CONFIDEWTIAL 
INFORHATION SUBJECT 
TO PROTECTIVE ORDER 



Spitfire Design Speciflcatioo 



10/25/93 



; SRDYn 


97 

i 
! 


0^ 


SYSTEM READY. Trisiateabic acuvc low output used to indicate ihc 
tcnnination of a bus c>*clc. This signal should be driven hi^h for one 
Proclk before being released. This signal should be driven dunng the 
first T2 state only when in Fast Write oonfigurauon. For regular wnte 
configuration and all read cycles, this signal should onJy be driven 
from the second T2 sute onward. This signal should be connected to 
Che LRDYn pin of the VL oonneaor. 


\ ISACMD 

i 


98 


I 


ISA COMMAND This is a NAND of lORn, lOWn, MRDn Thjs 
signal is used to generate DACRDn. DACWRn. and DOEn 


\ WRii 

jl 


99 


I 


WRITE/READ. SignaJ used to distinguish between a write (U'Rn 
high) or a read (WRn low) transfer. This signal should be connected to 
the W/Rfl pin of the VL connector. 


1 MIOn 

i 


100 


I 


MEMORY or I/O STATUS. Input from the bus to indicate the current 
cycle is a memory (MIOn high) transfer or an 10 (MIOn low) transfer 
This signal should be connected to the M/IOn pin of the VL connector 


Total 76 pins. 

f .3 PCI Bus Interface 


1 Pin Name 


Pio Number 


Type 


Descriptioo 


CnsTTn 


66 


0^ 


□IT INTERRUPT REQUEST. Interrupt is asserted when vcrtjcaj 
retrace occurs if it is enabled by bit 5 of the Vertical Retrace End 
register. It is an active low open drain output 



RESETn 



67 



RESET. This reset signal is used to reset all internal sute machines 
and some default registers. During R5T active, ail bidirectional buses 
are tri-scated. This signal is also used to latch-in the configuration 
register values. This reset is active low. 



CLK 



68 



CLOCK. Used to provide timing for ail trasactions on PCI. ALL 
other PO signals are sampled on the rising edge of CLK, and all other 
timing parameters are defined with respea to this edge 



PAR 



70 



I/O 



PARITY. Active high even parity across AD[31:01 and C/BEn[3 :0] 



i 



GNTn 



71 



GRANT. Input from the bus arbiter to indicate that the bus has been 
granted. 



R£Qn 



72 



REQUEST Output to the bus arbiter to request for the bus 



AD|31;0) 



73-76,78-81. 
85-90,92-93. 
102-108,110, 
112-115.117-120 



1/0 



ADDRESS/DATA BITS 3 1:0. Address and Data are multiplexed. j 
During the first clock of transaction AD[31:00] contain a physical b\ie I 
add/ess (32bits) During subsequent clocks, AD[31:0] contain data. | 



CB£n(3:0| 



82,94,101.111 



I/O 



BUS COMMAND/BYTE ENABLES Bus Command and Byte 
Enables are multiplexed. During the address phase of transaction, 
C/BEn define the bus command. During the data phase C/BEn are 
used as Byte Enables The Byte Enables determine which byte lanes 
cany meaningful data. This bus is input during slave mode and output 
during master mode 



IDSEL 



83 



INITIALIZATION DEVICE SELECT. Active high chip selea in lieu 
of the upper 24 address lines during configuration read and wnic 
transacuons 
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nUMEn 


95 


1/0 


CYCLE FRAME. Used to mdicaie the beginning and durauon of an 
access This signal is input dunng slave mode and output dunne 
master mode. 


IRDYn 


96 




INITIATOR READY. IRJDYn used to indicate the initiating ageni s 
ability to cotnplete the current data phase of the transacuon. It is used 
in conjuncuon with TRDYn. This singnal is input dunng slave mode 
and output during master mode 


TRDYn 


97 




TARGET READY. Used to indicate the target agent's abilirv to 
complete the current dau phase of the iransaciion. TRDYn is used tn 
cotijuncuon with IRDYn. A dau phase is completed on anv clock 
both TRDYn and IRDYn are sampled asserted. During a read 
TRDYn indicates that valid data is present on AD[3 1;0|. Dunng a 
wnte It indicates the target is prepared to accept data. Wait cvcles are ' 
inserted until both IRDYn and TRDY are asserted together This 
signal IS output during slave mode and input during master mode - 


DEVSELn 


98 




DEVICE SELECT. When actively driven, indicates the dnvmg device ij 
has decoded its address as the target of the current access. As an mpui ' 
It indicates whether any device on the bus has been selected This 
signal is an output during slave mode and input dunng m«tgr mrv<^ 


STOPn 1 


99 


I/O^ 

< 
< 


STOP. Active low signal used by the current slave to request the 
nirrent Master to stop the current transaction. Thjs signal is an 
jutput during slave mode and input during master mode. 


LOCKu 


100 


1 


-OCK- Active low singal used indicates an atomic operation that mav i- 
■equire multiple transactions to complete 



5.4 BIOS ROM Interface 



{Pio Name 




Type 


Description 


DOEn/ 
ROMENLn 


43 


0 


DATA OUTPUT ENABLE. VL bus configuration, this is an acuvc 
low signal to enable the low byte of BIOS data, DACfC data, and DIP 
SWITCH data to ISA data bus. Depend on the cycle, the leleaed 
device will drive out the data or will receive the data. 
ROM ENABLE. PCI bus configuration, this is an active low signal to 
enable the ROM read. ISA bus 16-bit ROM configuration, this signal 
IS used to enable the external buffer which n)utes the upper byte out to 
the system bus 



TotaJ 1 pin 
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5.5 Clock Interface 



1 Pin Name | Pto Number 


Type ! DeschptioD 


j VCLK 2 


I 


VIDEO CLOCK. This is the master input pixel clock 


i CSEL[3| ; 11 

i 

( i 


0 


CLOCK SELECT LIKE 3 Clock selea lines are used to selea 
appropnate video dock frequency This pm can be programmed 
through register 3DF index 6. 


1 CSELI21 

j 


12 


0 


CLOCK SELECT LINE 2. Clock select lines are used to selea 
appropriate video clock frequency. This pin can be programmed 
through register 3DF index 6. 


CSEL[1) 


13 


0 


CLOCK SELECT LINE 1. Clock select lines are used to select 
appropriate video clock frequency. Tliis pin can be programmed 
through register 3DF index 6 or register 3C2. 


CSELIO) 


14 


0 


CLOCK SELECT LINE 0. Clock select lines are used to select 
appropriate video clock frequency This pin can be programmed 
through register 3DF index 6 or register 3C2. 


" MCLK 


196 


I 


MEMORY CLOCK. This is the input clock used for memory timing ji 


Total 6 pins. 
5.6 Feature 


Connector Interface 


\ Pin Name 


Pin Number 


type 


I^escriptioD 


ESYNC 


216 




ENABLE SYNC. This active high input is used to enable BLANKn. \\ 
HSYNC and VSYNC. i 


EPCLK 


220 




ENABLE PCLK. This active high input is used to enable PCLK 
output 


EPDATA 


222 




ENABLE PDATA. This active high input is used to enable P[23:16) 



Toial 3 pins 
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5.7 DAC Interface 



Pin Name 


Pin Number ! Type i Description 




P(23:i61 


3-10 


0 


PIXEL DATii^ Upper 8-bn of pixel data. This bus exists on PCI & 
ISA bus onlv 


P|I501 j 224-229.23 1-24C 


> 0 


PIXEL DATA. Output data bus interfaces to an external palcne chip 
for color mapping during CRT display. 


PCLK 


221 


0 


PIXEL CLOCK. Pixel clock output to DAC to latch the puel data 
P7-P0. It IS derived from the current dot dock rate of operating mode 


BLANKji 


217 


0 


BLANK. Active low output signal to RAMDAC to blank the pixel ii 
data for the display monitor. 


DACWRn 


214 


0 


RAMDAC WRITE. An active low I/O write signal generated for 
writing external color palette registers. For VL bus configuration, this ! 
signal is also used to control data flow from ISA bus to and from the 
DAC. ROM, and DIP SWITCH. When DACWRn is high, data is '\ 
outputing to the ISA bus. when DACRDn is low, data is receiving 
from the ISA bus jj 


DACRDn 


215 


0 


RAMDAC READ. An active low I/O read signal generated for 
reading external color palette registers. 


1 
i 
] 


SWSENSE 


15 


I 


SWrrCH SENSE. An input signal used to auto detect color or mono 
monitor. 


ii 


ToiaJ of 29 pins 
5.8 Monitoi 


for PCI & ISA buses, and 21 pins for VL bus. 
r Interface 




Pin Name 


Pin Number 


Type 


Description 




VSYNC 


218 


0 

I 


S/ERTICAL SYNC. Vertical synchronization pulse to display 
monitor. The polarity of the pulse is determined by bit 7 of the 
S«liscellaneous Output Register. 


HSVNC 


219 


0 I 
r 

I 


■J0RI20NTAL SYNC. Horizontal synchronization pulse to display 
nonitor. The polarity of the pulse is determined by bit 6 of the 
h^scellaneous Output Register 



Total 2 pins 
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5.9 Auxiliary Bus Interface 



' Pin Name 


Pin Number 


TvDe 


i/escnpiion 


] . ARDn 


49 


0 


AUXILIARY READ. This pin is decoded from s>$iem address and 
ORed wiih I/O read command iniemaliy lo generate register read for 
some other device m the graphic subs>siem. Thjs pm is vaJid for PCI 
Sl ISA buses only. 


1 1 


30 


0 


AIDQLIaRY WKITE ThU mn is A^t^fA frnm ev«*m aH/^r.,* 

"«^**»' »iu» ptn u uccuucQ iroiii sysicin aQoxess aiic 
ORed with 1/0 write command internally to generate register unte for 
some other device in the graphic subsystem. This pin is valid for PCI 
& ISA buses only. 


1 BD|7.0) I 

I 

■1 I 

1 ARS(3:01 ! 


51-58 


I/O 


AUXILIARY DATA BUS 7:0. Data bit 7-0 of BIOS high bvie data m. 
16.bit BIOS ISA bus configuration. Data bit 7-0 in 8-bit BIOS ISA or 
PCI bus configuration Can also be used for buffering DAC data and 
dipswitch data or other devices in the subsystem. The OTI- 1 07 routes 
data from/to BD bus out to/from SD/AD bus during rcad/unic c\ cies 
BD bus is available in ISA bus and PCI bus interface onJv 


i 

1 ' 


59-60,62-63 

1 


0 


AUXILIARY REGISTER SELECT 3 :0. These pins are available for 
PCI bus only. Synem address bits 3:0 is latched from the PCI bus and ■ 
send out for devices in the graphic subsystem. The pnmar* inicnuon ; 
for these pins arc for the color palene. but they can be used for other 
devices as well. These pins are valid on PCI bus onJv 



Total 14 pins for PCI bus. 10 pins for ISA bus and 0 pin for VL bus 
5.10 I'C Interface 



1 Pin Name 


Pin Number 


Type 


Description 


i SRCK 


16 


I/O 


SERML CLOCK. 


SRD 


44 


I/O 


SERLKL DATA 


Total of 2 pins. These pins do oot exist when VMC bus is supponed 
5.11 BtS85 Support 


li Pin Name | Pin Number 


Type 


Description 


'j VDVALID 

li 


46 


0 


VIDEO DATA VALID Output used indicate to the Video DAC 
that data is valid and ready to be clocked in. 


:j MDNOCn 


47 


0 


MEMORY DATA MUX Active low signal to mux MD(63: 32) ! 
with MD(3 1:0| for the Video DAC. This pin exists for PCI and ISA { 
bus only For VL bus, CASxn can be invened to generate MDMXn |1 


! RPLINE ! 48 

1 1 


I 


REPEAT LINE. Acuve high signal used to indicate to the OTI- 107 || 
to repeat the previous tine for video window This is used for ll 
vertical zooming This pin exists for PCI and ISA bus onlv |i 



Total of 3 pins for PCI & ISA buses, and 1 pin for VL bus. 
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5.12 Video Memory Interface 





1 Pin Namt 


t Pin Number 


* Typet Description 




MA[7:0) 


170-163 


0 


MEMORY ADDRESS. Mcmor> address bits 7:0 for all DRAM 
configurations j 


RASLn 


161 


0 


ROW ADDRESS STROBE LOW. Acuvc low output signal used for =i 
all DRAM configurations 


RASHn/ 
MAI9J 


172 


0 


ROW ADDRESS STROBE HIGH. Active low output signal used in •! 
64-bii memory bus. 64Kxl6 and 256KxXX DRAM'S configurauon ; 
MEMORY ADDRESS 9. For 312Kx8 and lMx4 DRAJVfs, thjs pm .si' 
memoiy address bit 9. and should be conneaed to aU maps and all i: 
banks of DRAM'S. |j 


CASLn/ 
WBLn 


162 


0 


CX)LUMN ADDRESS STROBE LOW. For x4,x8 and xl6 DRAM'S :i 
with 1 CASn and 2 WEn, this pin is configured to be CASLn ii 
WRITE ENABLE LOW. For xl6 DRAM'S with 2 CASn and 1 WEn 
this pin IS configured to be WELn. 


CASHIn/ 
WEHIn/ 
MA(8)/ 


171 


0 


COLUMN ADDRESS STOOBE HIGH. Used for 64-bit memorv bus 
64Kxl6 DRAM, 1 CASn. 2 WEn only. 
WRITE ENABLE HIGH. Used for 64.bit memor%- bus 64K;cl6 
DRAM with 2 CASn & 1 WEn only 

MEMORY ADDRP^^ R pAr ?<^k'vw <i^v-...d j ^ 
iTu.iTtwr\ I i-M^L/ivcaa fi. ror ^jokxaA. 512ioc8. and lMx4 

DRAMAS, this pin is memory address bit 8. and should be connected to 
all maps and all banks of DRAM'S 


j 


WE An/ 
CASAn 


122 


0 


WRITE Enable A. Active low write enable to memory map 0 and 1 
in 164)it MD configurations (4 256Kx4, 2 512Kx8. 1 256Kxl6 w/ 1 
CASn 2 WEn). write enable for map 0 in 32-bit MD configurauon and 
64-bit MD configuration when MA«XXx0O0 
COLUMN ADDRESS STROBE A. For xl6 DRAM'S with 2 CASn, 1 
WEn, this pin is CASAn controlling the same maps as WEAn. 




WEBn/ 
CASBn 


131 


0 


WRITE Enable B. Active low write enable pulse to memon^ map 2 
and 3 in 16-bit MD configurations (4 256Kx4, 2 5l2Kx8, 1 256Kxl6 
w/ 1 CASn 2 WEn). write enable for map 2 in 32-bit MD 
configuration and 64-bit MD configuration when MA-XXxOOl 
COLUMN ADDRESS STROBE B. For xl6 DRAM'S with 2 CASn, 1 
WEn, this pin is CASBn controlling the same maps as WEBn. 




WECrv/ 
CASCn 


141 


0 

I 

I 
< 


WRTTt ENABLE C. Active low write enable pulse to incmor>' map 1 
in 32-bit MD configuration and 64-bii MD oonfimiraiion when 
VlA-XXxOlO 

:OLUMN ADDRESS STROBE C. For xl6 DRAM'S with 2 CASn, 1 
^n, this pin is CASCn controlling the same maps as WECn. 




WEDn/ 
CASDn 


150 


0 \ 
i 

C 


iVki IE ENABLE D. Active low write enable pulse to memorv map 3 
n 32-bit MD configuration and 64-bit MD configurauon when 
^-XXxOll 

^LUMN ADDRESS STROBE D For xl6 DRAM'S with 2 CASn, 1 
VEg this pm is CASDn controlling the same maps as WEDn. 




WEEn/ 
CASEn 


173 


0 \ 
6 
C 

V 


VRTlt Enable E. Active low write enable to memory map 0 in 
4-bit MD configuration when MA«XXxlOO 
^LUMN ADDRESS STROBE E. For xl6 DRAM'S with 2 CASit 1 
y£n. this pin is CASEn controlling the same mam as WEEn ! 
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j WEFn/ 

j CASFn 

J 

t 


183 


0 


j WRITE ENABLE F Acuve low utiic enable to mcmor\ map i m 

|64-bit MD configuraijon when NiA«XXxlOL 

! COLUMN ADDRESS ^TRnftP F c«r no Ak«*. ^ . - 
i^wi.wi*ti^ ruyL/n^od 2 1K.UDC r. ror xlo DRAMs with 2 CASn i 

1 WEfi. this pin IS CASFn cor/^-c!' ...^ the same maps as WEFn 


1 VVEGn/ 

s CASGn 
\ 


! 193 

1. 

i 
f 


0 


1 WRITE ENABLE G. Active low wriie enable to memor>- map 2 m 
|64-bit configuration when MA«XXxl 10 

COLUMN ADDRESS STROBE G. For xl6 DRAM's with 2 CASn. 1 * 
WEn, this pin is CASGn controlling the same maps as WEGn 


WEHn/ 
CASHn 

1 , 


204 


0 


WRITE ENABLE RCOLUMN ADDRESS STROBE R Actjvc low 
wnte enable to memory map 3 in 64-bit MD confiffuTation wh»n 
MA-XXxlIl. 

COLUMN ADDRESS STROBE H. For xl6 DRAMs with 2 CASn. 1 ' 
WEa this pm is CASHn controlling the same maps as WEHn. Note 
that this is WE H or CAS H as opposed to WE HIGH or CAS HIGH 


1 MD|63:0| | 


213-207,203. 
203-200.198-197 
195-194.191-184 

182.180-174. 
159-154,152-151 
149-142,139-132 
130-123 


1/0 


MEMORY DATA. Memory data bits 63-0. MD[ 15:0) are also used 
for configuration register during hardware reset. MD(7:0) correspond 
to bits 7:0 of Configuration Register L MD[15 :8J correspond to bits li 
7:0 of Configunuon Register 2, MD[23:16) correspond to bits 7 o of 
Configuration Register 3 . 

1 : 



Total 84 Pins 



5.13 EEPROM Interface 



||Pin Name 


Pin Number 


Type 


Description 


IjEEPRD 

Ij 


195 


I 


EEPROM READ DATA. Data can be read from the EEPROM 
through the dau read bit in the register 3DF index 18. 


iEEPVVD 

Ieepsk ■ 


196 


0 


EEPROM WRITE DATA. Data can be written to the EEPROM 
through the daa bit in the ;egisier 3DF index 18. 




197 


0 


EEj'ROM Shl^T CLOCK, This dock can be toggled through 
register 3DF index 18. 


|eepcs 


198 


0 


EEPROM CHIP SELECT. This signal is used to enable the serial 
EEPROM for read and write operations 



0 pin (pins EEPCS, EEPRD. EEPWD & EEPSK are muxed with 050.(3:0)) 
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; Pin Name 


Fin Number 


Type 


1 Description 


ENfVRSETn 


n 


I 


IMACrNG VERTICAL RESET. Acuve low input used to indicate 
beginning of new frame. 


iDwlHRSETn 

1 


18 


I 


IMAGING H0RI20KTAL RESET. Acuve low input used to 
indicate beginning of new line. 


l| IMDVALID 

1 

\ 1 


21 


I 


IMAGING DATA VALID Acuve high input used to indicate that 
dau is ready to be latched in. I 


IMCLK 


23 


I 


IMAGING DATA CLOCK. Input clock used to clock-in IMD[7 0] > 


IMD(15:0) 


43-42.40-27 


I 


IMAGING PORT DATA. Multimedia port input data bits 15.0 
This data is latched in at the rising edjte of IMCLK. 



Total 20 pins 



5.15 Media Bus - Imaging Interface Option 2 (future revision only) 



1 Pin Name 


Pin Number 


Type 


Description 


i SAn 




16 


I/O 


SERIAL LINE A - Serial I/O tine used to link devices together in a , 
chain. It is configured during the device ID writing phase, and is 
used to ensure that each device receiveds a unique ID. -i 


1 fiSn(l:0| 


18-17 


I/O 


IMAGING BUS SIZE. These two signals are used to downsize the \\ 
bus from 32 to 16-bits. 


j SNTRDYn 


20 


0. 


SLAVE NOT READY • Active low open drain output used to !.' 
indicate chat the OTI- 107 is not ready to receive data. 'l 


CNTRL 


21 


I 


IMAGING CONTROL. Used to indicate that a Control Cycle rather j 
than a dau uansfer is taking place on the next transfer. | 


IRESETn 


22 


I 


IMAGING PORT RESET - Active low reset signal generated from 
the VESA Media Bus. 1 


IMCLK 


23 


I 


IMAGING DATA CLOCK. Input clock used to dock-in IMD[7 0) 


MASK[1:01 


25-24 


I 


IMAGING MASK BIT 0 - Input used u> indicate whether the 
accompanying pixel should be displayed This signal is combined 
with the internal Imaging Mask Map to form the fiwi mask 
This signal is also used with SA & SB during the configuration 
process to assign ID's. 


, IMD[I5:0) 


43-42.40-27 


I 


IMAGING PORT DATA. Multimedia port input data bits 15:0. 
This data is latched in at the rising edge of IMCLK, 


1 SBn 

i ! 


44 


I/O 


SERIAL LINE B - Serial I/O line used to link devices together in a 
jrhain. It is configured during the device ID writing phase, and is j 
iised to ensure that each device receiveds a unique ID. 
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5.16 Power & Ground 



|Pin Name ' Pin Number 


Type i Description 


Kssoo J ! 


GNDO 1 EXTERN AlGROLTsHD 


VSSOl : 19 


GNDO ! EXTERNAL GROUND 


jVSSO: . 41 j GNDO 


EXTERNAL GROUND 


VSS03 i 61 


GNDO 


EXTERNAL GROUND 


VSSCW : 91 


GNDO 


EXTERNAL GROUND 


VSS05 1 109 


GNDO 


EXTERNAL GROUND 


VSS06 1 121 


GNDO 


EXTERNAL GROUND 


VSS07 1 140 


GNDO 


EXTERNAL GROUND 


VSS08 i 160 


GNDO 


EXTERNAL GROUND 


VSS09 j 181 


GNDO 


EXTERNAL GROUND 


VSSOlO 1 206 


GNDO 


EXTERNAL GROUND 


VSSOl 1 


230 


GNDO 


EXTERNAL GROUND 


VSSIO 


77 


GNDI 


INTERNAL GROUND 


VSSIl 


192 


GNDI 


INTERNAL GROUND 


VDDO 


21 


VDDB 


EXTERNAL & INTERNAL POWER 


VDDl 


75 


VDDB 


EXTERNAL & INTERNAL POWER i 


VT)D2 


124 


VDDB 


EXTERNAL & INTERNAL POWER jj 


VDD3 


179 


VDDB 


EXTERNAL & INTERNAL POWER 


VDD4 j 199 


VDDB 


EXTERNAL & INTTERNAL POWER u 


VDD5 I 223 1 VDDB 


EXTERNAL A INTERNAL POWER jl 



Total 20 piru. 
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Pin Count for VX bus; 



Pin Count for PCI bus: 



Pie Count for ISA hus: 



Pin Type: 
I Input 



System Interface 
Memory interface 
DAC & Moiuior 
Feature Connector 
ROM Interface 
EEPROM Interface 
Clock Interface 
Auxiliary bus 
Muitimelia 
Power & Ground 
TotaJ 



System Interface 
Memory Interface 
DAC & Monitor 
Feature Conneaor 
ROM Interfece 
EEPROM Interface 
Clock Interface 
Auxiliary bus 
Multimedia 
Power &, Ground 



TottJ 



System Interlace 
Memory Imertace 
DAC & Monitor 
Feature Connector 
ROM Interface 
EEPROM Inters 
Clock Interface 
Auxiliary bus 
Multimedia 
Power & Ground 
Total 



76 
84 

23 
3 
I 

0 

6 

0 
27 
20 
240 



49 
84 

31 
3 
1 

0 
6 
14 
29 
20 

237 



35 
S4 

31 
3 
I 

0 
6 
10 
29 
20 

239 



I.- 

0 
1/0 

0^ 



Input with internal pull-up 
Output 
Input/Output 
Open drain output 

Simulated open drain output - output should be driven high for one system clock before rtleased 
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5,17 Pin CTXi%i Reference Table 



Ij PiD 


Type 


Drive 


Pad Name { 


ISA 


PC! 1 


VL 


i Nen Rev • 


|] Number 

11 . ■ 




(DC) 


i 





1 ! 




|(\'MCOpnon) 



PVOA 



vssoo 



vssoo 



vssoo 









VCLK i VCUC i VCUC 


if lift 




4fnA 


PT5B02 


P(33.I6] 


P[23 16) 


SA(31:24) . 


1) 1 1 


0 


2(nA 


PTSOOl 


CSEL{3]. 
EEPCS 


CSEM3P 
EEPCS 


CSEU3P 
EEPCS 




13 


O 


2mA 


moo I 


CSEU2I/ 
EEPSK 


EEPRD 


CS£L(2)/ 
EEPSK 




13 


O 


2mA 


PT5O0I 


CSEI4I)/ 
EEPWD 


CSELIl)/ 
EEPWD 


EEPWD 




t* 


I/O 


2mA 


rrsBOl 


CSEL(0|/ 
EEPRD 


CSEUO)/ 
EEPRD 


CSEL(0)/ 
EEPRD 




15 


I 




PT3D0I 


SWSEKSE 


5WSENSE 


SWSENSE 1 


16 


I/O 


4mA 


PT5B02 


SRCK 


SRCK 


SRCK 1 SAn 


!? 


I 




PT5D01 


IMVRSETn 


IMVRSETn 


IMVRSETn 


BSnfO] 


IS 


1 




PTSOOl 


(MHRSETn 


IMHRSETn 


IMHRSETd 


BSo[l] !' 


19 


CNDO 




PVOA 


VSSOl 


VSSOl 


VSSOl 


!i 


20 


o« 


4mA 


PTST02 


NC 


NC 


NC 


SNRDYn i! 


1 


I 




PT3D01 


imdvaud 


IMDVAUD 


IMDVAUD 


CNTRL ;| 


1 


I 




PT5EX1 


NC 


NC 


NC 


IRESETn ij 


1 


I 




PT3D0I 


JMCLK 


(MCLJC 


IMCU 


tt 




I 




PT3D01 


NC 




NC 


i\ 

MASK[0.1) 


26 


VDDB 




PVDF 


VDOO 




VDDO 




37-40 


i 




PTSOOl 


IMD[0:13] 




IMD(0:I3) 


It 
:> 


41 


ONOX) 




PVOA 


VSS03 


VSS03 


VSS02 




II 

!t 

\ 


43-43 


I 




PT3D0I 


(MD[13:M] 


(L/ry 1 Mil 


MDri3:14] 




1 ^ 


I/O 


4II1A 


PT3B03 


SRD 


SRD 


SRD 


SBn 


1 


0 


3mA 


PT3O0I 


ROM£^a^ 


ROMEKLd 


DOEa 




j 

i 
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0 


2mA 


PTSOOl 


VDVAUD 


VDVAUD 


VDVAUD 




1 


0 


2mA 


PTSOOl 


MDMXb 


MDMXfi 


SA|2) 




1 ^' 


I 




PTSDOl 


RFLINE 


RPUNE 


SA|3] 




1 ^9 


vo 


2mA 


PTSBOl 


ARDn 


ARDn 


SA(4I 




1 


I/O 


2mA 


PTSBOl 


AWRe 


AWRa 


SA(3] 




1 


vo 


2mA 


PT3B0I 


BD»7:0) 


EDP-Ol 


SA{6:I3) 




59 


vo 


2aiA 


PTSBOl 


NC 


ARSf3| 1 


SAI141 




60 


vo 


2mA 


PTSBOl 


MASTER^ 


ARSf3] 


SAI131 




61 


ONDO 




PVOA 


VSS03 


VSS03 


VSS03 




63 


I/O 


2nA 


PTSBOl 


MWR/i 


ARSIU 


SAfl61 




63 


I/O 


2mA 


PTSBOl 


MRDn 


ARSfO) 


SA/171 




64 


I 


2mA 


PTSDOl 




NC 


SAim 


HAY C 


65 


I 


2mA 


PTSDOl 




NC 


_$A(191__ 


CONF 


" : 


O 


24mA 


FTSTW 


CINTo 


CWTd 


CINTo 


INFORMA 


67 1 I 




PTSDOl 


RESETa 


RESETfi 


R£SETd 


TO PROTi 


6S 1 i/O 


24mA 


PT3B04 


I416e 


cue 


PROCUC 


It 


69 1 I/O 


34mA 


PT3B04 


lEROWSn 


NC 


SA(20) 


ATIO 
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1 70 


LO 


«mA 1 PT5B03 LAi'9| PAR | SAi3II i 


71 


I/O 


24mA i PT5B04 IQibn CVTn^ ! SAJ22] \ 


n 


I/O 


tmA 


PT3B03 1 LA/20 j | R£On j SA(33I { 


n 


L'O 


ImA 


PT3B03 L.-^;:i| i .AD(31| | SD(3II i 


74 


uo 


tmA 


PT3B03 i U^22] j aD(30I 


J SD(301 I 


73 


i-o 


tmA 


PT3B03 1 LA/33) | ADf29i 


SD[29] 




76 


1/0 


tmA 


PTSB03 1 BHEn j ADf2t) 


SD(3t] 






GKDI 




PVOB 




V5510 


VSSIO 








I/O 


tmA 


PT3B03 




AD(Z7| 


$D(37) 






79 


I/O 


tmA 


PTSB03 




AD(26} 


SD{36) 


ii 


10 


I/O 


tmA 


PTSB03 


l\JWJ> 


AD(23| 


SD(23] 




St f 


VO 


tmA 


PT3B03 


lOWn 


AO{24| 


SDr241 


li 


13 


vo 


34mA 


PT5B04 






B£aP) 




t3 


I/O 


ImA 


PT5B03 


»A(VJ 


men •> 


LBSELd 


i; 


U 


VDDB 




PVDF 


VDDt 




VDD3 


I 


15 


I/O 


tmA 


PT3B03 


SA/l 1 


AUl2J| 


SD[33} 1 


S6 


I/O 


ImA 


PT3B03 


SAI2I 


AU[22J 




1 ; 
1 1 


17 


lO 


tmA 


PT5B03 


SAf3I 






1 




81 


I/O 


tmA 


PT3B03 


' SAf41 


AU[«U) 




•! 
h 


S9 


I/O 


tmA 


PT3B03 




ADtl9) 


SD[19) 




90 


l«> 


tmA 


PT3B03 


9^o\ 


Ann tt 


SD(1I1 




91 


GISTDO 




PVOA 


VSS04 


VSS04 


VSS04 


i ^! 




9: 


I/O 


tmA 


PT3803 


SAi?1 


ATif ITI 


SD[17) 






93 


I/O 


tmA 


PT3B03 


SAft] 




SD[16] 




i 

i| 
il 

'1 

i 




94 


I/O 


tmA 


PT3B03 






BEa(3] 






93 


I/O 


tmA 


FT3B03 


iwj 


FHAMEn 


ADStt 






96 


I/O 


tmA 


PTSB03 


SAf 1 1 1 


IRDYa 


SRDYIn 






97 


I/O 


tmA 


PT3B03 


SAJ13) 


TUDYn 


SRDYn 






91 


IX) 


tmA 


PT3B03 


SA/I31 


DEVSEU 


ISACMD 






99 


vo 


tmA 


PT3a03 


SAil41 


STOPu 






i 

r&lN m. 




100 


vo 


tmA 


PT3B03 


SAil3] 


LOCKfi 


MIOb 






toi 


vo 


ImA 


rrsB03 


SA(t6) 


C/BEafl) 


BEa{l] 






103-lOt 


vo 


24mA 


PT3B04 


SDfl5:9| 


AD{13:9) 


SD(15.-9] 






109 


ONDO 




rVOA 


VSS05 


VSS03 


VSS03 






110 


VO 


tmA 


rrsB04 


soft] 


SO(tl 


SD(t) 






til 


VO 


tmA 


PT3B03 


A£N 


OBEa(0] 


B£n(0) 






MM15 


vo 


24mA 


frSBD4 


SD(7:4] 


AD(7:41 


SD(7:4] 






116 


VDDB 




PVDF 


VDK 


VDD3 


VDD3 






117-120 


I/O 


34mA 


PTSBCM 


SD(3:0| 


ADP«1 


SD(3:0] 






131 


GKDO 




PVOA 


VSS06 


VSS06 


VSS06 






133 


0 


4mA 


PT3O03 


WEAftCASAn 


WEAaCASAD 


WEAaCASAa 


1 




133-130 


VO 


2mA 


PT3B01 


MD(0:71 


MD(0:7] 


MD(0;7) 




1 131 


0 


4mA 


rr5O03 


WEBn/CASBn 


WEBoCASBn 


WEfio/CASBo 


rnuCTnFMTlAL 




133-139 


vo 


2mA 


PT3B01 


K(D(t:15| 


MD(t:13I 


MD(t:l31 


INFORWATl 


ON SUBJECT 
JIVE ORDER 

3344 




140 


GKDO 




PVOA 


vsso? 


VSS07 


VSS07 


TO PftOTtC 


P 


0 


4mA 


fT3O03 


WEQWCASCn 


wecox:ascb 


WECftCASCD 




jl4M49 


VO 


2mA 


PT5B01 


MD( 16.33) 


MDl 16:33) 


MD{16:23} 
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4mA i PT3O02 ; WEDn/C.\SDn : WE{>vCASDn WEDryCASDn \ 



nM52 1 i/0 i 2mA 


PT3B01 i MD(24.25| 


MD(24.23) 






133 


VDOfi ! 


PVDF 1 \T)D3 


V0D3 


VDD3 




! 154-159 


I/O t 2mA 


PT5B01 1 MD(26:3I| 








1 160 


GNDO 1 


rVUA 


VSSOI 








161 


• O j tfnA 


PT5O03 


RASLn 








16: 


0 1 ImA 


PTS003 


CASlA^U 








163-170 


O I ImA 


PTSOOS 


MAf0:71 




MA(0:7] 




171 


0 


ImA 


PT5003 


CASHln/ 
WEHWMA(S) 


CASHlfv 


CASHln/ 

WtHllVMA(l] 




172 


0 


ImA 


PT5003 


ILASHa/MA(9) 


KA5nArMA(9| 


RASHarMA(y) 




173 


0 


4mA 


PT3002 


WEEn/CASEfl 




WEEo^ASEn 




!74.I«0 


1/0 


2mA 


PT5O01 


MDf32:38) 


MD[32:3tt 


MDP2:3I] 




181 


OVDO 




PVOA 


VSS09 


VS$09 


VSS09 




112 i I/O 


2mA 


PTSBOl 


MDp9) 


MDf39) 


MD[39| 




183 t O 


4mA 


PT5O02 


wErn/CASFn 


WbrivCA5ra 


WEFn/CASFn 




114.191 


I I/O 


2mA 


rTSBDl 


MDf 40:47) 


mU|4W.47J 


MDf 40:47] 




192 


GNDI 




DvnD 
rvuD 


VSSi 1 




VSSIl 




193 


0 


4mA 


r 1 


wtun/CASUC 




WbunrCASuB 




194-195 


I/O 


2mA 


PTSBOl 


MD(4|;49) 




Ml7t4l;49} 




196 


I 




r 1 ♦ 

PC5C01 


MCLK 


MCLK 


MCLK 




197-198 j I'O 


2mA 


PT5B01 


MDf50:Sl] 


MDfS0:31] 


MDrS0:3l) 




■ 99 1 VDDB 




PVDF 


VDD4 


VDD4 


VDD4 




200.203 


I/O 


2mA 


PT3B01 


MD[32:33) 


MD(52:35| 


MD[S2:33] 




204 


0 


4mA 


PT5O02 


WEHa^CASHu 


WEHaCASHa 


WEHft^ASHn 




205 j 


I/O 


2mA 


PTSBOl 


MD(S«] 


MD{S6] 


MD(56) 




206 


GNDO 




PVOA 


VSSOlO 


VSSOlO 


VSSOlO 




207.213 


1/0 


2mA 


PTSBOl 


MD(S7:63) 


MD(37:63) 


MD(S7:63) 




214 


0 


2mA 


rrsool 


DACWRa 


DACWKa 


DACWRa 




1 215 


0 


2mA 


PTSOOl 


DACRDn 


DACRDn 


DACROb 




1 216 


I 




PT5D01U 


ESVNC 


ESYNC 


ESYNC 




1 217 


0 


4mA 


PT5T02 


BLANKfl 


BLAMKa 


BLANKS 




218 


0 


ImA 


PTST03 


vsyxc 


VSYNC 


VSYNC 




219 


o 


loA 


PTST03 


HSYNC 


KSYNC 


HSY74C 




230 


I 




rrsDoiu 


EPCU 


EPCLK 


EPCLK 




231 


0 


ImA 


PTSTB3 


PCLK 


PCUC 


PCLK 




222 


I 




PT5D01U 


EPDATA 


EPDATA 


EPDATA 




223 


VDDB 




fVDF 


VDD5 


VDD3 


VDD3 




224-229 


0 


ImA 


rrm^ 


P(13:I01 


Pll3:10I 


P(13:10I 




230 


GNTDO 




PVOA 


vsson 


VSSOI 1 


VSSOll 




1 231-240 


0 


ImA 


rrsTos 




P(9:01 
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5.18 Pin Diagram 

5. 1 8. 1 ISA Bus Pin Ditgrtm • 240 Pins 
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5.19 Imaging Connector 



There are two version of imaging connector: 1) OAK's propnciar. conneaor which exists for aJI revisions of 
OTM07, and 2) VMC conneaor which exists for rcMsion B and later revisions of OTI-107. The connector is a 
68.pin high density type, uuimng 0.050 " pm spacing. The pan number is 5-175473^ made bv AMP or 

equivalent. 



1 Oak 

J CONNECTOR 


' PIN 

Inumbei 

i 


VMC 
R CONNECTOR' 
OTMOT FINS 




OAK 
IMAGING 
CON>fECrOR 


PIN 
NVMBE 


VMC 
R CONNECTOR, 
Oil. 10? PINS 


! 


1 SRCK 


1 


SAn/SAn 




NC 


35 


PIG 


1 NC 


: 


NC 




NC 


36 . 


Pll 


\ 


j NC 


3 


NC 




OND 


37 


OND 


1 CND 


4 


GND 




NC 


3t 


PI2 i 


J IMVUSETn 


5 


BSnrO)/BSn[0) 




NC 


39 


P13 


] 

II 


1 IMHRSETn 


6 


BSn(l)/BSn(l} 




GND 


40 


CND n 


j GND 


1 


GND 




NC 


41 


1 PI4 


i! 


j NC 


% 


SNRDYii^NRDYn 




NC 


43 


j P13 


ii 


1 IMD VALID 


9 


CONmOL/CKTRt 




GND 


43 


1 CND 


i! 


1 GND 


10 


GND 




IMD(I] 


44 


P16.TMD{8| ji 


j NC 


! n 


RESETo/IRESETo 




IMDf9| 


45 


PI7/TMD[9) Ij 


1 GND 


I 12 


CND 




CND 


46 


GND :! 


1 IMCLK 


I 


DCLK/IMCUC 




IMD(10) 


47 


P1MMD[10| |{ 


1 GND 


! >4 


CND 




rMDdl) 


48 


P19/IMD[UI 11 


1 NC 


15 


NC 




CND 


49 


GND II 


1 CND 


16 


CND 




tMD{l3) 


50 


P20/LVfD[121 


it 


1 NC 


17 


MO/MASK(0) 




1MD{13] 


51 


P2I/IMD(131 




1 NC 


11 


MI/MASKfl] 




OND 


33 


GND 




1 GND 


19 


OND 




tMD(14] 


53 


P22AMD(14] 




1 IMD(0] 


30 


KVIMDfO) 




IMDri5I 


54 


P23/IMD[15] 




tMD[l) 


31 


Pl/MHl] 




OND 


35 


GND 




j GND 


33 


OND 




NC 


56 


P24 




1 IMD(3) 


23 


P2/IMD(21 




NC 


57 


P25 




1 tM0(3) 


34 


P3/IMD(3) 




OND 


St 


GND 




j GNT) 


33 


OND 




NC 


39 


P26 




1 IM0(4) 


36 


P4/1MD(41 




NC 


60 


P27 




1 [M0(5{ 


37 


P3/IMD(5I 




OND 


61 


GND 




1 GND 


3t 


OND 




NC 


63 


P3I 




1 tMD(6] 


29 


P6/!MD(6) 




NC 


63 


P29 






30 


P7/lMDf71 




OND 


64 


GND 




1 GND 


11 


CND 




NC 


65 


P30 1 




J NC 


33 


PI 




NC 


66 


P31 




1 NC 


33 


P9 




CND 


6? 


GND 




I CND 1 


3* 1 


OND 




SRD 


6t 


SBn 
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6 OTI-107 REGISTER DEFINITION 



6. ! Register Revision History 



6/21/93 
8/2/93 



8/27/93 



9/10/93 
10/25/93 



Last released 

ER0F(1:0] - added for power managemcni 

ER10(3| - becomes reserved 

ER13(5) -this bit is removed Use CFR30(0| iiutcad. 

£R14(4| * added for 8M apemire 

ER20[7;6] - change definition for ease of design 

ER22[5] - added for write mode 4 

ER28( 1 :0] • remove 0 refresh condition 

ER33 - added default value 

CFRJOfO] • changed from read-only to read/wriceable 

HR9A-98 - change mapping description 

PRll ( 1 J . added for master mode/CPU assist selection 

PRl 1 [4:2] - stanis added CPU assisted mode 

PR18 - change description to -I. changed from l6-btt to 12-bii 

PRIA - change descripuon to -1. changed from 16-bit to l2-bii 

PR20. PR24, PR28 - changed from 16^it to 144)it 

PR2C - add more description 

PR4A(2:0) - change ordering of ftinciion, add default value 

PR60, PR62, PR70. PR72. PR74. PR76 • changed from 16-bit to 12-bit 

PR6C. PR6E, PR78. PR7A - changed from 16-bit to l3-bii 

ERC ■ dip switch moved to ERD. this register becomes scratch 

ERD • added for dipswitch 

ER15[7;6J - added for memor>7merrory mapped I/O to share address space 
CFR4 • default is changed from 'hAS to 'hAO 
CFRE - added for multi-function PCI device 

CFR14[22:20) - these bits are now wriieable in VL & ISA bus configuration 
CFR18 • is only 32-bit, ic CFR lB-18, it's used to be 21-18 
CFR27-IC - these are reserved 
PR 10 - added for cpu assisted blit 

PRl 1(7:6.4:2) - these bits have been moved to PR 10. new definition for bits 7 6 

HRA0(15:0I - added for line lenght of MM input 

ER10(7:41 . changed definition of wait states 

HRAO - deleted and replaced with IMHRSETn 

ER3 • new register definition for testing & debugging sequencer 

ERS(7:6J • added for auto configuration with VL bus using ID bits. 

ER8[1] • new definition 

ER9.A,B,C - moved to FO J1,F2,F3 

ER9[1:0) - new definition and resent for oonfiguraiton 3 

ERC - now used for PC control 

ERF(21 • added lo disable IMCLK for power saving purpose 
ERF4.7 - added for scratch 
CFR6|10:91 • changed hardware configuration bit 
CFRE(7) - changed hardware configuraiton bit 
ER10(1] - becomes reserved 
ER29[2| • becomes reserved 
ER33{2:11 - become reserved 
PR 11 [7] - removed 
PRl 1(6) - invert definition 
PR7C[27:241 . added TextBlt mode for text output 
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6.2 Convention 

Convention for ihe registers are as followed 



readport/writeport 



register name 



index 



read/write 



Default • some registers or register bits should be reset or preset to the default value at boot-up time Hardware 
reset (come from reset pin. as oppose to software reset which is generated from sequencer reset register) should be 
used to set or preset these registers. Registers with no default values arc not initialized dunng reset, and should be 
initialized by software before reading their contents 

Reserved • reserved bits should be implemented with trisiaie buffers only to save gates, and should always return 0 
when read. 

AR . attribute controller reginers: 3C0. 3C1 

CR - CRT controller registers: 3B4, 3B5. 3EM, 3D5 

CFR - Configuration registers for PCI bus: 0»3C 

ER • extended registers: 3DE 3DF 

GR - graphics controller registers; 3CE. 3CF 

HR - hardware cursor registers: memory mapped 

PR - co-processor reginers: memory mapped 

SR - sequencer registers: 3C4, 3C5 

RAV - register is readable and writeable 

RO - register is read only 

WO - register is write only 

xRii(xxI • xR stands for register name, ii stands for index, (xx) represents bit number. For example, SR1[2;5.7) 
stands for sequencer register index 1 bits 2 through 5 and bit 7. 

3?X - the here stands for 'B' if in monochrome emulation modes, and "D" if in color emulation modes as 
determined by bit 0 of Miscellaneous Output Reginer. 

Register Order: 



Adlrendui 2btu) 



00 



01 



10 



1 






ByttO Bytcl Byu2 

le: Pixel Map n Bmc AJ^wi RcpAcr 

M 15 16 


Byt£3 

17 


Lxafl tipuAcaitt byte | 




Mob npiifiouK byte 
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6.3 Enable Registen 

There are ftvo registers thai control the enable/disable mechanism of the OTI-107 product on ISA and VL bus 
One register controls access to the on-board \ideo $ubs>siem and the other register controls access to the add<n 
v ideo subs>siem The OTM07 chip contains both add^n and on-board registers The register that control 
on-board opcrauon may also reside in the system chipset or on the motherboard. The addresses for both register 



Add-on configuration; 46E8 enable/disable (in OTI-107) 

On-board configuration 3C3 enable/disable (in OTI-iO? and in some system chip set) 

The setup/enable register sets 46E8/102 and 94/102 will not be implemented in this chip because of potential I/O 
conflict wth system chip set. Only enable registers 46E8 and 3C3 an implemented. 

46E8 Add-on Enable Register 

This register serves as the POS (power on setup) equivalent on MCA machines 
Bit Descripuon 
2-0 Reserved. 

3 0: Disable read/write access to OTI-IO? reginers. DAC registers, and video memor\' 

I : Enable read/write access to OTM07 registers. DAC registers, and video mcmor>' (normal 
operational mode). 

7-4 Reserved. 

Default: 'hO 



3C3 Go-board Enable Register 

This register may also reside inside some synem chipsets. To avoid possible conflict, this register must 
bcabictobewnnen in one clock (zero wail state), signals LBSELn and SRDYn should not be assencd 
SRDYn should be assened by system chipset because either it has 3C3 or it has to pass this I/O cycle to 
the ISA bus. 
BiL Description 

0 0: Disable read/write access to OTI-107 registers, DAC registers, and video memory 

I : Enable readAvrite access to OTI.107 registers. DAC registers, and video memory (normal 
operational mode). 

7-1 Reserved. 

Default: 'hO 



Lpfin : L'f'^***'*' ^ ^"""^ Configuration Register 4 bits 1 :0 for both add^n and on-board 

46E8i 3 1 and 3C3(01 are logically ORed with CFR4( 1 ;0|, thus cither 46E8nC3 or CFR4 can be used to enable but 
both must be ofTto disable Since all three registers are off at boot-up (hardware reset), only one set of registen is 
needed to complete the enable/disable function ^K^^rs 
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6.4 Extended Register Summary 

The OTI-I07 extended registers are NOT douTiward compatible with anv of the previous chip New re£ister. 
configurauons A summary of these extended registers is given below. ^"cni v u a 



[isters 



F Register Port 


R/W 


j Pnpt 

' run 


1 uoez 


! Bits 


' Biork 


Extension Address Register 


RAV 


1 IDF 




S j BI 


Status Register 


RAV 


1 IDF 


2 


3 j BI 


OTI Test Register 1 


R/W 


THF 


3 


8 1 BI 


OTI Test Register 2 


RAV 


IDF 


4 


0 


1 BI 


[Clock Select Register/Scratch 


RAV 


3DF 


6 


8 I BI 


Configuration Register 1 


RO 


3DF 


7 


8 i BI 


Configuration Register 2 


1 RO 


1 

1 3DF 


8 


8 i BI : 


'Configuration Register 3 


1 RO 


1 3DF 


9 


0 1 BI ■ 


iVC Control Register 


RAV 


3DF 


C 


4 1 BI =i 


joip Switch Read 


RO 


3DF 


D 


8 1 BI 


IIEEPROM Control Register 


RAV 


3DF 


E 


^ 1 BI 


j Power Saving Register 


RAV 


3DF 


F 


3 1 rnr 


Scratch Register 0 


RAV 


3DF 


FO 


8 


1 BI 


Scratch Register 1 


RAV 


3DF 


Fl 


8 


BI ;: 


Scratch Register 2 


RAV 


3DF 


F2 


8 


■■ BI 1! 


(Scratch Register 3 


RAV 


3DF 


F3 


8 


BI !! 


Scratch Register 4 


RAV 


3DF 


F4 


8 


BI II 


Scratch Register 5 


RAV 


3DF 


F5 


8 


BI 1! 


Scratch Register 6 
Scratch Register 7 


RAV 

RAV 


3DF 
3DF 


F6 
F7 


8 
8 


— 5Li 

BI ^1 
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Enended System Interface Registcn 

There are two groups of Extended System Interface registers; 

PCI compatible registers that locate at Configuration Register fCFR) soacc when on PCI bus. and ai 
2xO0-2x3C when on ISA or VL bus. Some of the bits in these registers are good for aJl buses, and some 
arc for PCI oniy The "x" in the register address is reconfigurable through ERI9b7:4 dunng hardware 
reset 

9TI registers reside at 3DF index 10-lF for all bus configurations. 





Reginer Port 


RAV 


Port/Iodei 
aSA,VL) 


CFR 
(PCI) 


Bits { Block 


j Vendor ID Register 


RO 


2x00 


0 


■16 1 BI 


j Device ID Register 


RO 


2x02 


2 


16 1 BI 


1 System Bus Command Register 


RAV 


2x04 


4 


6 ! BI 


System Bus Status Register 


RAV 




6 


6 1 BI 


Revision ID Register 


RO 


2x08 


8 


8 ! BI 


Programming Interface Register 


RO 




B-9 


24 { BI 


Cache Line Size Reginer 


RO 




C 


0 1 BI : 


Latency Timer Register 


R/W 




D 


0 ! BI , 


Header Type Register 


RO 




E 1 8 1 BI 


Built-in Self Test Register | rav 




F 


0 i BI ; 


Memory Mapped I/O Base Address Register 


RAV 


2x10 


10 


32 


BI 


Memory Base Adc'ress Register 


R/W 


2x14 


14 


32 


BI 


Auxiliary k DAC I/O Base Address Register 


RAV 




18 


32 


BI 1; 


Base Address Registers 5-3 


RAV 




27.1C 


0 


BI 




Reserved Registers 


RO 




2F-28 


0 


BI |j 




BIOS ROM Base Address Register 


RAV 


2x30 


30 


32 


BI !! 




Reserved Reginers 


RO 




3B-34 


0 






Interrupt Line Register 


R/W 


2x3C 


3C 


8 


BI |{ 




nterrupt Pin Register 


RO 




3D 


8 


;i 


I 


vim^Gnt Register 


RO 




3E 


8 


BI ■ Ij 


} 


vlax^Lat Reginer 


RO 




3F 


8 


BI !; 


I 


.x)cal Bus Control 1 


RAV 


3DF/10 




7 


BI ii 


jjlSA Bus Control 


R/W 


3DF/13 




3 


BI !! 


|Memory Mapping Register 


RAV 


3DF/U 




7 


BI ii 


1 Memory A Memory Mapped I/O Enable 


R/W 


3DF/15 




2 


BI !; 


|ConfiguratJon/Auxilia/y/DAC Address Range 


R/W 


3DF/I9 




6 


BI i: 
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Extended Sequencer RgpitK^ r^ 
Register Port 
Compaiible Segment Register 



[FIFO Depth Reginer 
[Mode Selea Reginer 

Feature Select Register 

Extended Read Segment Register 
Extended Write Segment Register 
Extended Common Read Write Registe r 
RASn Control Register 

CASn Control Register 

ilRefresh Control Register 

[Hardware Window Arbitration Register 



RAV 



Pon 

3DF 



RAV ! 3DF 

RAV j 3DF 

RAV j 3DF 

RAV i 3DF 



RAV 
RAV 
RAV 
RAV 
RAV 
RAV 



3DF 
3DF 
3DF 
3DF 
3DF 
3DF 



Index 

11 



Bits 
8 



20 
21 
22 
23 
24 

25 

26 

27 

28 

29 



_6_ 

7 

_3_ 

7 
7 
7 

_3_ 
_5_ 
J_ 
2 
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Block 

SEQ 



SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 
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Hardware Cursor/Hardware Window Regiytcn 



jRegister Descriptioo 


1 RAV p 


on Offset 


j Bits 


' Block 


iHC/HW' HonzontaJ Posiuon Sian 


! RAV 


8i.80 




HC 


ijHC/HW' VcnicaJ Posiuon Stan 


1 RAV 


83.82 


\ 11 


i HC 


;|HC Honzor.uJ Prcsci/HW' Width Low 


1 RAV 


i 84 


; s 


HC 


!|KW Width High 


RAV 


1 83 


3 


HC 


IhC Vertical Preset /HW Height Uw 


RAV 


86 


8 


! HC 


|hw Height High 


RAV 


87 


3 


i HC 


||hC Stan Address 


RAV 


8A-88 


24 


1 SEQ ■•; 


IhC Color 0 


RAV 


8F-8C 


32 


\ ATR 


1 HC Color 1 


RAV 


93-90 


32 


ATR 


!|hC Control 


RAV 


94 




HC 


ilHW Control 


RAV 


96 


8 


HC 


HW Mask Map Start Address 


RAV 


9A-98 




SEQ 


HW Stan Address 


RAV 


9C-9E 


24 1 


SEQ \ 


KW Address Offset 


RAV 


9F 


8 i 


SEQ !! 
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i RAV 


1 Port 


j ^ orrsct 


Bits 


1 Block 




Co-Processor Status 


1 RO I 


1 10 


i 6 


! CP 




Co-Processor Control 


RAV' j 


i n 


1 ^ 


1 CP 


i 


Pixel Map Select 


R/W' j 


1 12 


1 2 


— r 

i CP 




Puel Map n Base Pointer 


R/W j 


17.13 


! 32 


CP 


Fuel Map n Width 


RAV 




19.18 


1 16 


CP 


|Pixel Map n Height 


RAV 




IB.IA 


16 


CP 


iPixel Map n Fonnat 


RAV 




IC 


8 


CP 


iBresenham Error Term 


RAV 




21,20 


16 


CP 


|BresenhamKl ' 


RAV 




25.24 


16 


CP 


|Bresenhani K2 


RAV 1 


29.28 


16 


CP 


fDirecuon Steps 


RAV 




2F.2C 


32 1 CP 


|rop 


RAV 




48 


8 1 CP ■ 


|Destinaiion Color Compare Condition 


RAV 




4A 


3 


CP : 


fDestination Color Compare Value 


RAV 




4F-4C 


32 


CP 


Pixel Bit Mask 


RAV 




53-50 


32 


CP 


Foreground Color 


RAV 




5B.58 


32 


CP 


Background Color 


RAV 




5F-5C 


32 


CP 


Operation Dimension 1 


RAV 




61.60 


16 


CP 


j Operation Dimension 2 


RAV 




63.62 


16 


CP 


iMask Map Origin X Of&et 


RAV 




6D.6C 


16 


CP ii 


|Mask Map Origin Y Offset 


RAV 




6F,6E 


16 


CP 


Source X Pointer 


RAV 




71,70 


16 


CP !! 


Source Y Pointer 


RAV 




73.72 


16 


CP ii 


!Panem X Pointer 


RAV 




75.74 


16 


CP jl 


IPattem Y Pointer 


RAV 




77.76 


16 


CP j 


Destination X Pointer 


RAV 




79,78 


16 


CP 1 


Destination Y Pointer 


RAV 




7B.7A 


16 


CP 


Pixel Operations 


RAV 




7F-7C 


32 


CP II 
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6.5 Extended Register Description 

6.5. 1 Encoded GeoeraJ Register) 

3D£ Extension Add reu Register R/\V' 
git Description 

7-0 8-bit index pointer to the extended data registers. 

The content of this register needs to be programmed before the data register can be accessed 

3DF Status Register Index > 2 RM' 

git Pffcripti9n 
0 Reserved. 
3-1 Memory size. 

Pitt }'\ McmfffY Available 

000 256K bytes 

001 512K bytes 

010 IMbytes 

011 2Mbyte$ 

100 4M bytes 

101 8M bytes 

These bits are initially set to 'hA at power up, then set to proper value by BIOS, depending on 

how much memory is detected. 
7-4 . Reserved. 
Default: 'hOA 

3DF OTI Test Reginer 1 Index - 3 RAV 

Bit Pffgrip^ign 

2-0 Test mode - These bits defined the test mode:: of the oontroUer. Test mode is turned on bv bit 7 

0 CRT Counter testing. When in this mode. CRT counters are muxed out to pins 
SD(15:0|. An internal 3-bit counter is used to mux out the CRT counters' 
content 

lmgn>^ Cwnt Tested Counter 

000 Vertical Counter 

001 Upper 3 bits of Vertical counter & RSC[4:0| 

010 Vertical Counter 

0 1 1 CRT address counter bits 7:0 

100 CRT address counter bits 13:8 

101 CRT address counter bits 22:16 

1 10 Horizontal Counter 

1 1 1 Horizontal Counter 

1 Reserved. 

2 Reserved. 

3 Reserved. 

4 Scan Test for Bypass mode. 

5 Scan Test Attribute Controller. This bit forces the font data and attribute date 
to be replaced by the system data bus 15:8 and 7:0 respectively in text mode. In 
graphic mode, this bit replaces the APA data with system dau bus 15:8. 

6^. ^^^^ KAY CONTAIN OAK 

COMFIDENTIAL 
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4 Rush wntc cache . This bins'iiii^for ~ 

0; NonnaJ cache operauon 

i : Flush write cache immcdiaiely after each memorv write ode 

6 l^J^l ™* "^^^ " ^^o'" » »o 0 or from 0 to 1 

fo^rL pST'^?^^ debugpng mode .s enabled, .ntemal signals wouJd be routed o c 

1 Enable debugging mode. 
Bits 2^ Test mode 

000 CRT address for text mode (Font) 

00 1 CRT address of graphic mode 

0 1 0 CPU interfSwe to Sequencer 

0 1 1 Co-processor interface to Sequencer 

100 Hardware window/cursor interiaoe to Sequencer 

101 Refresh address 

^ '0 Multimedia interface to Sequencer 

Reserved 
The pin muxing is as follow; 

£I2ilU EI22JU £1121 £06] 
7 ^^.H^ ImemaJ states Frame signal Command to Sequencer 
V Enable test mode. Test mode is used for chip testing only 

0: Normal operation. 

Default: 'hO^."^*' ™* ^" """^ ^ ^ "^"^ ^P^"*^^'^ 

3DF 0TITe.tRegi«er2 

7-0 Reserved for co-processor testing. 
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ibF Video Dock ikiect Reginer Lndex -T * " r/W 

ill Pescnmion 

3-0 Video Clock Scieci. The state of these 4 bits are rcnected in the pins CSEL(3 :0| 

Biu l-O of this reginer arc the images of bits 3-2 of regxiicr 3C2. bit 2 of this register is the 
image of bit 3 of extended register D. See frequency tables for more details. These frequcnc\ 
tables reflea OTI-068 L OTI-088 only Future OTI dock chips may have different frequencies 

7-4 Scratch bits for BIOS used. 



Frequency table for OTI-068 



CSEU 


CSEU 


CSELl 


CSELO 


CLOCK (MHs) 


0 


0 


0 


0 




0 


0 


0 




3tJ 


0 


0 






65 


0 


0 






44.9 


0 


1 






3tJ 


0 


I 






36 


0 


I 






40 




1 






3« i 


■ 


0 






1 




0 










0 






Tt 


— \ — 


0 






65 




1 






63 




1 






72 




1 






40 




1 






90 



Frequeitcy Table for 017-088 



1 CSEU 


CSEU 


CSELl 


CSELO 


CLOCK (MBx) 


1 ^ 


X 


0 


0 




1 ^ 


X 


0 


I 




1 ^ 


X 




0 




\ ^ 


X 


1 


1 





Software reset must be executed each time this register is updated. 



Default. "hxO 
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3DF Hirdware CooftfuratioD Regiftcr " " ~ Indei "■"7 



4-2 



iil Descrintion 

0 Thit bit u used by hirdware to determine ROM dau width on the board and route the data out m 
f^rdSS"'" ^^^^^^-'^^^S^-^^CIbusoniy. ^ROM^^^^^^^^^ 

0: S-bit BIOS (1 ROM) 
1: 16^it BIOS (2 ROMs) 

1 On-board/addon configuration. 

0: on-board configuration. Enable chip through 3C3 
1: add-on configuration. Enable chip through 46E« 

J^TL^' m^"^ ^f.*^ ^ configuration of the controller. Bits 3&2 should be 
derived from VL bus ID pins lAO, respectively *"ouja oc 

fiifi^ Bus Type 

000 Reserved for VL bus 

001 386 VL bus 

010 486 VL bus 

011 486 VL bus 

100 PCI bus 

101 Reserved 
HO Reserved 
111 ISAbus 

7-5 DRAM type. These bitt define the type of DRAM used 

000 64KxXX 

001 256Kxl6.« 

010 256Kx4. 236ICxl6« 

011 512KX8 
100 iMx4 

111 Reserved 

The content of this register is loaded from MD[7:01 during hardware reset 

I^^For compaiibUiiy with fumre revisions, all reserved bits should be ued low through 
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ibir Hardware Coofiguntioo Register 2 " iDdex - 8 ro 

Bii Description 

0 Pixel bus width nams Used by BIOS to deiennine the pUel bus width of the exicmaJ D AC 
0: 8-bit pixel bus. 

1 : 16-bit pixel bus. 

1 Enable Auxiliaiy I/O suppon on VL bus. This bit does not apply to PCI or ISA bus 
0: normal operation. OTl-lO? generates DACRDn and DACWRn. 

I : enable auxiliary I/O. OTI-IO? generates D ACCSn & ACSn instead of DACRDn & 
DACWRn 

2 Enable decoding for ROM BIOS 

0: Disable decoding for ROM BIOS 
1 : Enable decoding for ROM BIOS (detauli address is COOOO) 
4-3 ROM BIOS size 

Bitt 4-3 ROM BIOS size 

00 32 Kbytes 

01 64Kbytes 
10 128 Kbytes 
M 256 Kbytes 

5 CASxnAVexn select For xl6 DRAMs. cither CASn & WEHn & WELn, or CASHn & CASLn 
& WEo. both can be supported. This bit is used to selea which type is selected 

O CASn, WEHn&WELn 
1: CASHn. CASLn &WEn 

6 Fast Write Capable. This bit is used to indicate whether mocherfooard can handle zero wait write 
This bit should be connected to ID[21 of the VL bus through a LS244 buffer. This bit can also be 
read at ERIO(l). ERlOflJ can be written over, while this bit is read only. 

0: motherboard can not handle zero wait - delay internal ADS/FRAME to push memorv uritc 
cycle back by one clock. Dau u latched at ih- end of second T2, or one clock after IRD Yn. 
I : no additional wait state for cyde. 

7 Bus speed This bit is for BIOS to determine the bus speed and therefore determine the 
appropriate wait states to insert This bit should be connected to ID(3 J of VL bus through a 
LS244 buffer. 

0; bus speed is greater than 33MHz 

1: bus speed is less than or equal to 33MH2. 

The content of this register is loaded from MD[ I5;8] during hardware reset 

Note: For oompatibiUty with ftmire revisions, all reorved bits should be tied low through 

resistors. 



3DF Hardware CoaAfuratioa Register 3 Index -9 RO 

Bil Degripbon 

0 DEVSEU speed indication. On-I07 can only be medium or slow response, but never fast 
0: forces CFR(10:9] to 01, medium response. 

I: forces CFR(]0:9) to 10. slow response. 

1 Multi-function device selection for PCI bus. This bit can also be read at CFRE[7) 

0: sigle function device (forces CFRE[7] to 0). WAY CONlAlH Oajc 

I : multiple function device (forces CFRE(7J to 1). ^OHFIKKJIAI 

^ '0 PROTECTIVF noncD 

The content of this register u loMied from MD[23: 16) during hardware reset. 

Note: For compaiibiUty with future revisions, aU reserved bits should be tied low through 

resistors. 
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"*"JDF rC Control Refiner " "* ' iii^^r'' RAV 

Bit EsmauflD 

0 Controls pin SRCK. 

0: Drives pin SRCK low 
I : Drives pin SRCK high 

1 Controls pin SRD. 

0: Drives pin SRD low 
1: Drives pin SRD high 
3-2 Reserved. 

4 Status of pin SRCK. This bit is read only. 

5 Status of pin SRD. This bit is read only. 
7^ Reserved. 

Default: *hO 

3DF DipSwitehReii«er i^aei - D ro 

Sit EXescription '^^ 

7-0 Dip switch status register For BIOS used. 
3DF EEPROM Control Register Index- E rav 

^ ^^^^^^ T^is bit is the data Une between the serial EEPROM and the VGA controller 
The r«d<tota for this bit com^ ^"^^^ «««d to CSEL(l). CSEL(01 and 

1 SrOM the EEPROM data out and the EEPROM data in puis respeclively 

« used as the chip telea control for the EEPROM. It shouldbc set to l 
for the VGA controUcr to access the EEPROM. ^ »ci lo i 

^ "^"^ ^ '^^^^ '^^^ CSEL bus. When this bit is 1 

?clSii« ^Sl^ "^"^ ^^^"""^ "^^^ ^" " ^ "^^'2.01 fiincuons 

^ S^^o^SS, ^ "^"^ ™? acts as the shift clock for the serial EEPROM 
Sid0^4us To program the EEPROK this bit is programmed to toggle between 1 

7-4 Reserved. 
Default: 'hO 

SiS'^SZ'iST*?".' ^ ^ •» "y «vii.« modes, memoor controUcr 

^S^*^^ " scteen^ff bit SRlbS) but continue to refresh DRAM. 

00 On - HSYNC. VSYNC. BLANKa. P[23:0) operate nonnaUy 

,0 l^"^ ' "^"^^ normaUy. HSYNC. BLANKn t ?{2y.0\ off 

1 ^;?«^*«SYNC operate* iwrnuJIy. VSYNC. BLANKn &Pfa3:01 off 

11 Off . HSYNC. VSYNC BLANKn A P(23:OI off 

2 Enable loapng clock. 
0: Disable imaging dock 
1 : Enable imaging clock 

J4u«:5r^ ATI033364 
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6.5.2 Syftcm Inurface Reginen - " " 

All 2.\.xx registers are PCI Configuration registers that can be used for other buses On ISA or VL bus. these 
registers can be accessed at 2xxx. but ihey can oniy be accessed through configurauon rcad/wntc on PCI bus PCI 
Configurauon registers oaiy do not have 2xxx address and only respond to configuration cycle 



2x00 Vendor ID Register CFR - 1,0 RO 

Bit Description 

15-0 Vendor Identification used with PCI bus. The value is 104E. 



2x02 Device ID Reginer CFR - 3^ RO 

Bit Description 

1 5-0 Device Identification 

Bits 15^ Product 

•h0107 OTT.107 

2x04 System Bus CofflfflAnd Register CFR -5,4 R/w 

fiit Description 

0 Enable I/O accesses. This bit is used for PCI bus only. 
0: Disables all I/O space accesses. 

1 : Enables I/O space accesses. 

1 Enable memory and memory mapped I/O a cces s es . Both this bit and 3C2[11 need to be I's to 
enable memory accesses to the controller 

0: Disables all memory space accesses. 
1 Enable memory space accesses. 

2 Enable bus master mode. This bit is used for PCI bus only. 
0: Disable bus master mode. 

1 : Enable bus maser mode. 
4-3 Reserved. 

5 Enable bus snooping for palette registers. 

0: Respond to palette register writes like ordinary I/O 

1: Complete aU palette register writes without asserting DEVSELn (LBSELn), allowing the cycle 
to propagate out to the standard ISA bus for other devices to shadow these registers. 

6 Reserved. 

'7 Enable address/dau stepping. This bit is used for PCI bus only. 
0: Disable address/data stepping. 

I : Allow address/data to be driven out in more than one clock. 
S Reserved. 

9 Back-to-back cyde capable. This bit is used when the controller is in Master mode and on PCI 
bus only. BackHo-back cycles are transactions from one master to the same target without IDLE 
cycle in between. For revision A, this bit is not used, but it should be read/writeable 
0: Do not issue back-to-back cycle. 
I: All target devices can accept back-to-back cycle. 

15-10 Reserved. 

Default: •hOOAO MAY CONTAIN QAK 
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7 



11 



Syntm Bus Sunts Register era • 7^6 R/w 

Read to this register behave normally Wntes are diflfcrcnt in that writcable bits can only be reset, but not 
set. A bit is reset whenexer a 1 is wnen to that panjcular bit. Fer example, to clear bit 14 and not effect 
any other bits, write the value 'haooo to the register. 

gil Pcyriptipn 

6-0 Reserved. 

Fast Back-to-Back Capable. This bit is read-only and default to 1 
0: Not capable of fast back-to-back cycle 
1: Capable of fast back-to-back cycle 
8 Reserved. 

10*9 DEVSELn liming. These two bits are read only and are configurable through MD[ 16) during 
hardware reset. MD[l6)-0 -> CFR6[I0:91-1>01, MDf 16)- 1 -> CFR6( 10:91-1) 10. MD[16] 
state during reset can be read through ER9[0]. 
Bitf 10-9 DEVSELn Timing 

00 Fast 

01 Medium 
10 Slow 
n Reserved 

Signaled Target-abort status. This bit is set whenever the OTI-107 while being a target device, 
terminates a transaction with target-abort. 

12 Received Target-abort status. This bit is set whenever the OTI-107 while being a master, has its 
transaction terminates with target-abort. 

13 Received Master-abort status. This bit is set whenever the OTI-107 while being a master, 
terminates its transaction (except for Special cycle) with masier-abon 

15-14 Reserved. 

Default: 'bOOOOOxxO 10000000 

2x08 Revtsioo h> Register CFR - 8 RQ 

Bi! Pffgriwp 

7-4 Chip functional revision. Chip revision only changes when there is a functional difference. The 
first revision is A. 
BilLZd Revision Letter 

0000 A 

3-0 Chip foundry revision. Chip foundry revision changes for each foundry tape out and/or library 
changes. 

Bits 3-0 Revision Number 

0000 0 - TSMC OA5C672 

Class Code Register CFR - B RO 

23-0 Register class encoding for backward compatibility. 
Bill l}^ Register ciag 

1*000000 All currently implemented devices except for VGA compatible devices 

'h030000 VGA compatible devices 



Cache Line Sac Register 

git PgyriPtign 
7-0 Reserved. 



CFR-C 



RO 
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Uteocy Timer CFR^ D R/ii 

lit Description 

7^ Specifies, in unit of PCI bus clocks, the value of the Uicncy Timer for OTI.107 while bci 

cnaRer. Bits 7*3 are read and u-nteable Bits 2-0 are read only 
Default: *hO 



Header Type CFR-E RO 

git PffOTPUpn 

6- 0 Always zero's to indicate current offset for configuration tt^titt. 

7 Mulii-fimction device indicator. This bit is read only, but configurable through MD[ 1 7) dunng 
reset. Reset is used to latch in the value of MD[17| and data is routed to this bit. 
0: single function device 
1 : multiple function device 

Built-Io Self Test Register CFR • F RO 

&i! PttcriPtion 

7- 0 Reserved. 



2x10 Memory Mapped I/O Base Addreu (0) Register CFR - 1^10 R/w 

Bit Description 

0 Memory or I/O indication. This bit is read only. 
0: Memory mapped 
1: I/O mapped 

2*1 Locatable area indication. These two bits are read only 

00 Locate anywhere io 32-bjt addreu space 

01 Locate below 1 Meg 

10 Locate anywhere in 64-bit address space 

11 Reserved 

3 Prefetchable indication. This bit is read only 

0: Memory is not prefetchable (not cacheable) 

I: Memory is prefetchable (cacheable) 
7-4 Always zero's to occupy 256 bytes of address space. These bits are read only. 
3 1-« Uw)er 24 bits of the base address for memory mapped I/O. These bits are read-writcablc. 



MAY CONTAIN OAK 
CONFIDENTIAL 
I^ORHATION SUBJECT 
TO PROTECTIVE ORDER 

ATI033367 



Oak Technology. Idc 



63 



Company Confidential 



SpUfwt DcsigD Spccificatioo 

10/25/93 



fill Baaiaifin ^rn-n-u R/^v 

Mcmofy or I/O indicauon. Thjs bu i$ read onJy 
0: Memory mapped 
1: I/O mapped 

Locaiabic area indication. These two bits arc read onJy 



0 



2.1 



00 

Locate below 1 Meg 



Ucate anywhere io 32.bit address space 



31-23 



JO Locate anywhere in''64^ii address space 

Reserved 

3 Prefistchable indication. This bit is read only 

0: Memory is not prefetchable (not cacheable) 
1 : Memory is prefetchable (cacheabie) 

Upper 9 bic of the base «ld«s5 for video memory. These bi« « read-writeable 

E«endedI/0BMeAddrt«(2)IUgj«er CFR-lB-iu 

EU Descriptinn t-l-K-lB-lS RAV 

0 Memory or I/O indication. TTus bit is read onJv 
0: Memoiy mapped 

1: I/O napped 

1 Reserved. 

3 Prefetchable indication. This bit is read onJy 

0: Mcfflory is got prefetchable (not cacheable) 
I : Memory is prefetchable (cacheable) 

Base Address W 

filt eaCdBUfiO CFR.27-1C RO 

31-0 Reserved. 

Reserved Recisters 

lit fi«riMion ^™ - 3B-J4 JF-2« RQ 



31-0 Reserved. 
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2xio" BIOS ROM Bate Addreu"R;^ncr " Cra "owo 

0 BIOS ROM address decode enable This bit ts read/writeablc only 

0: Disable address decode for BIOS ROM 

1 Enable address decode for BIOS ROM. 
10- 1 Reserved. 

14.1 1 Always zero's to indicate that the BIOS ROM is minimally 32 Kbytes. These bits arc read onJ\ 
17-15 These bits are used to indicate how big the ROM BIOS is. These bits are either reset to O s and 
read only, or read-wriieable depending on Configuration Register 2 biu 4-3 
EQ^iiiK RQorRAV 

00 32 Kbytes Bits 17-15 are read-writeable 

0 1 64 ICbytes Bits 1 7-16 are read-writeable. bit 15 is alwa\-$ 0 and RO 
10 128 Kbytes Bit 1 7 u read-writeable, bits 16-15 are always 0 $ and RO 
^1 256K bytes Biu 17-15 are always O's and RO 

31-18 Upper 14 bits of the base address for BIOS ROM, 
Default: 'hOOOCOOOl 

2x3C Inumipi Line Register CFR - JC R/w 

ill Description 

7-0 This is a scratch pad for POST software to write the interrupt line routing informauon during 
tmualizauon and configuration of the synem (PCI bus). Device drivers and OS's can use this 
information to determine priority and veaor information. Non PCI BIOS may use this register as 
a general purpose scratch tt^Mx in addition to registers 3DF index 9.A &. B. 



Intemipt Pio Retister CFR - 3D RO 

Oil BfiQifiysit 

7-0 This reginer indicates which imenupt pin is used by the OTI-107. The value of this register 
should be 01. This interrupt is for CINTn 

MlD.Got Register CFR-3E RO 

Bil Description 

7^ This register is used to indicate to the system how long a bum period the OTI-107 need The 
value of this register should be FF (maximum allowed) 

Mai.Ut Register CFR-JF RO 

7-0 This register is used to indicate to the system how often the OTI-107 needs to get access to the 
PCI bus. The value of this register should be 01 (very often) 
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3DF Local Bus Cootrol Refiner 1 iidei « lo" " RAV' 

ill Pwripuop 

0 Wait sute coniro!. This bit delays internal ADS/FRAME to push all cycles back by one clock 
This bit affecu all I/O, memory mapped I/O and memory cycles. This bit works indepcndeniJ.x 
from other wait state bits. The total wait states for a cycle is equal to the individuaJ wait state 
plus this wait. 

0: No additional wait sute asserted 
1: One wait state asserted. 

1 Reserved. 

2 Memory write wait state. This bit dclays^RDYn^RDYn by one clock on memory n-nte cncIc 
0: no additional wait state for the cycle. 

1 : one wait state ts inserted for the cycle. 

3 Reserved. 

5^ Memory mapped I/O wait state These biu delay SRDYnmu^Yn by the ^ified amount of 
clocks on memory cycles for the memory mapped I/O 
fiil&i^ R«d Wfrjt Stttg Write Wait Stefg 

00 \ Q 

01 2 1 

10 3 2 

11 4 3 

7-6 I/O wait state. These bits delay SRD YnOTlDYn by the specified amount of clocks on I/O c\ clcs 

fiiisAi waiiittis 

00 1 

01 2 

10 3 

11 4 
Default: ^5 

3DF ISA Bus Cootrol Refister bidex - 13 R/w 

git Descrit>tiQn 
2-0 Reserved. 

3 0: Disable zero wait state ISA bus operation. 
1 : Enable zero wait state ISA bus operation. 

4 Reserved. 
3 Reserved. 

6 0:S-bitI/Oi 
1: 16-bit K>i 

7 0: 8-bit I 
1; 16-bit] 

De£ault:*hO 
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ibP Video Memory Mappiog Reginer Iades,,> 14 R/W 

Bii Pffgripiigp 

0 Enable OTI address mapping. 

0: VGA memory mapping at AOOOO and B800Q as dictated by Graphics register 6 bits 3^2 
1 : OTI memory mapping as dictated by register 2xU. 

1 Reserved. 

4-2 Memory address aperture select These bits define the memory address aperture that OTM07 
will respond. These bits have no effect if bit 0 >0. 





Bits 4-2 


Memory address aoefture 




000 


X00OOO.X3FFFF: 


256K aperture. 




001 


xOOOOO-xTFFFF: 


512fC aperture. 




010 


xOOOOO-xFFFFF: 


IMEG aperture. 




on 


xOOOOO-lFFFFF: 


2MEG aperture. 




100 


xOOOOO-SFFFFF: 


4MEG aperture. 




101 


xOOOOO-TFFFFF: 


8MEG aperture. 




Ux 


Reserved. 




7-5 


Reserved. 






Defoult: 'hO 







3DF Memory & Memory Mapped I/O Enable Index - IS R/W 

gil Description 
5-0 Reserved 

6 Enable graphic memory response. This bit and bit 7 of this register are needed in case graphic 
memory base address is the same or in the same range as memory mapped I/O base address. If 
the memory spaces are not the same, then both bits should be Ts. 

0: disable access to graphic memory 
1 ; enable access to graphic memory 

7 Enable memory mapped I/O response. This bit and bit 6 of this register are needed in case 
graphic memory base address is the same or in the same range as memory mapped I/O base 
address. If the memory spaces are not the same, then both bits should be I's. 

0: disable access to memory mapped I/O 
1 : enable access to memory mapped I/O 
Default: 'h40 



3DF ConnguraHon/DAC/Auziliary Reglsttr Range Index -19 R/W 

Bil Description 

3-0 This bits define the I^ address range for the PCI compatible configuration registers on ISA and 
VL bus, DAC register address range in addition to the IBM VGA DAC address range 3C6-3C9. 
and auxiliary register address range for other devices in graphic subsystem. The I/O range can 
be prograffimed to be from 2xOO-2xBF where x is defined by these four bits. The I/O space is 
divided among the three sources as follow: 
SfiUS Address Ranye 

Configuration Registers 2xOO-2x3C 

DAC Registers 2x80.2x9F Y ^^^^ ^ 

Auxiliary Registers 2xA0.2xBF TrLrn^^i'^ ^ 

4 Enable additional DAC address space. lUFOim^rr^^^ 

0: DAC address space is at 3C6-3C9 only. ro SoS^J**^^^^ 

1 : DAC address space is at both 3C6-3C9 and 2x80-2x9F. '^^ ACTIVE OROf p 

5 Enable auxiliary address qpaoe. This will enable decoding for signal ACSn when on VL bus, or 
outputt ARDn and AWRn when on PCI or ISA bus. 

0: Disable decoding for auxiliary registers. 

I : Enable decoding for auxiliary registers. ATI033:37i 
7-6 Reserved. ^ 
Default: 'hOl 
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6.SJ Esteoded Sequencer Registers " 

3DF Coapatible Segmeot Register injex - n r^iv 

fill Detcription 

3-0 Read segment for CPU memory read. 

7-4 Write segment for CPU memory write 

These two 4 bitt segment registers are used to extend the CPU address for \-idco mcmorx size 
greater than 256K. Bits 3^ are used to address the memory read operation Bit 7-4 are used lo 
address the memory for write mode opcrauon. Bits 3-0 are the image of index register 23 biu 
3-0. Bits 7-4 are the image of index register 24 bits 3-0. 

This register is provided for compaiibiiity with OTI-077. 67, and 37 oiUy. New software 
development should use registers 23, 24 & 25. 
Default: *hO 

3DF Display FIFO Depth Register Iadex-20 r/w 

ill Qssniaific 

3-0 Graphic mode dispUy FIFO depth control. TTus register defines the level of the displav FIFO at 
which the CRT refresh will reclaim the memory bus during graphic modes. Note, ihis registcr 
has a different meaning than 67/77/87SX because of the new arbitration scheme 

5-4 Reserved. 

7-6 Text mode display FIFO depth control. This register defines number of consecuu vc mcmor> 
accesses for CRT refresh during text modes 
Sill2^ Consecutive flec»K« 

00 6 

01 8 

10 10 

11 12 
Default: 'hSl 
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Oil Pescript ^gp 

0 Enable doubling horizontal uming. This bit is used for high color or inic color modes When 
this bit ts enabled, all honzontai CRT parameters are multiplied by two See Extended Attnbutc 
register for more information. 

1 Enable tripling horizontal ummg. This bit is used for true color modes. When this bit is 
enabled, all horuonial CRT parameters are multiplied by three. See Extended Attribute register 
for more information. * 

2 Extended graphics mode selection. These bits are used to control memory maDDine 
0: VGA modes •256K memory only * 
1: on packed pixel modes 

3 Reserved. 

4 CCLK clock frequency 

0: normal frequency as required by resolution (CCLK - VCLK/8. VCLK/9) 
1 : 1/2 normal frequency as required by resolution (CCLK - VCLJC/4) 
6-5 Shift/Load frequency. 

Bil^ ShiftA^d FfMu^ngy 

00 As specified by SRI (4,21 

01 One shift/load every two VCLK 
^ 0 One shift/load every four VCLK 

i 1 One shift/load every six VCLK • 

* Enable synchronous mode (not implemented for revision A) 

0: Asynchronous mode. Internal memory clock is MCLK, system interface clock is PROCLK, 
internal commands are generated with PROCLK and resync with MCLK. 

^^^^ « PROCLK, system interface clock is PROCLK or 
PROCLK/2, internal commands arc generated with PROCLK 
Default; 'hO 

This regifur can ooly be updated during software reset. The correa sequence to update this register is 
as follow, assuming all WD cycles are I6^it transfer: uus rcgisicr is 

3C4 <- 110100 
3DE <-'hxx21 
3C4 <- 110300 

Updating this regisur on the fly wilt hang the system. 

• For Attribute Mode 3 (24bpp/16^it bus). SHFT/LD is generated once every three VaK. 



COHfTAJN OAK 
ATI033373 



Oak Techoolog>, Inc 



69 



Company Confidential 



Spitfire Design SpecificatioD 



10/25/93 



JDF Feature Sdect Itegiste7""" " iicii, - H* " 
2-0 Rtserved 

3 Enable write cache • This bit enables the wnte cache in the conirollcr. It should be set to 1 for 

iughcr pcrfonnance operations 

Graphics Latch width 

0: 32-bit - IBM compatible 

1 : 64-bii - Used with 256 color modes 
5 Enable write mode 4. Tliis write mode is used in packed pixel mode oiUv In this mode svstem 

data IS routed directly to the memory, by-passing barrel shifter and ALU This mode is meant to 

improve straight Memory to Screen Source Copy. 

0: Write mode as controlled by GR5(l:0) 

1: Write mode 4. 
7-6 Reserved. 
Default: 'hO 

JDF EHended Read Segment Register Index -23 rav 

^m'^^^.T^'''^ CPUADR(22:161 for CPU read operation. The> arc used to 
extend the 64K video memory space (AOOOO-AFFFF). Bits 3:0 are the image of ERl 1(3 0) 

Updaung bits 3:0 will also update bits 3:0 of ERl 1 ^^^^i m-> yj. 

7 Reserved. 

Default; 'hO 

JDF Extended Write Segment Register Index- 24 rav 

Sil Description 



6^ 



r!!!I'd^rh^"L'^'^ CPUADRI22: 16] for CPU write operation. Thev are used to 

extend the 64K video memory space (AOOOO-.XFFFF), Bits 3:0 are the image of ERl lb7 4 
Updaung bits 3:0 will also uixlate bits 7-4 of fr i i ^ 



Mswastwi^ «fmv^ Vrtww-.-urrj 

Updating bits 3:0 will also update bits 7:4 of ERl 1 
^ Reserved. 
Default: 'hO 

3DF Extended Common Read Write Register Index -25 bav 

fii! Description ""^ 

6-0 This 6 bitt register is a write pon for both register 23 and 24. A write to this register is 

equivaletu to writing into both index reginets 23 and 24. A read to this register iTeouivalem to 
readtng the extended write segment register. ^imer « equivalent to 

"> Reserved. 

Default: "bO 
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iii? RASs Coatrol RefUtcr"" Index «~26 ' rav" 
Bit DescTiPtion 

1 -0 RASn precliarge width. RASn precharge consists of $il&st2. these bits control the number of 

st2's insened. This timing is t^, 
BiULLS Precharge Width 

00 2 Mclk (stK st2) 

01 3Mclk(Al.sa.st2) 

10 4Mclk(stl.5a,st2.st2) 

11 5Mclk(fll.sa,st2.st2.si2} 

2 Reserved. 

3 Enable half clock option for RASn 

0: RASn precharge is as defined by bits 1 :0. 

1 : RASn precharge is decreased by half dock, and RASn pulse width is iDcreased by half clock 
7-4 Reserved. 

Default: 'hOl (3 Mclk for precharge) 

Note; It is not necessary to program RASn pulse width, this parameter is equal to ras-to<as-dclav plus 
CASn precharge plus CASn pulse width. 

3DF CASo Control Re0tter Index « 27 R/W 

Bll Peschmion 

0 CASn precharge width. This is to control number of $i4's. This timing is 
0: 1 Mclk precharge width 

1 2 Mclk precharge width 

1 Enable half clock option for CASn. 

0: CASn precharge and pulse width as defines by bit 0 and bit 2 respectively. 

I: CASn precharge is reduced by half clock, and CASn pulse width is increased by half clock. 

2 CASn pulse width. This is to control number of si5'$. This timing is 
0: 1 Mclk pulse width (st5) 

1: 2 Mclk pulse width (st5«st5) 

3 Reserved. 

5-4 CASn delay from RASn. This is to control number of st3*s. This timing is ti^. Note that this is 
not the regular deUy from RASn going low to CASn going low, but nther from RASn going low 
to CASn going low minus CASn precharge. Thus, DRAM specification t~- 1^ + 1« 
Bits 5.4 DeUv ^ ^ ^ 

00 IMdkperiod 

01 2 Mclk periods 

10 3 Mdk periods 

11 4 Mclk periods 
7-6 Reaerved. 

De&ult: TilO (I Mclk for precharge and pulse width. 2 Mclk for delay) 
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3DF RHresb Control Rei|r|;^er indei - 28 " " RM 

Oil Description 

I-O Number of refresh cycle per scan line This register will override CRl 1(6) 



gUSJLlO Number of refresh 

00 Reserved 

01 1 refresh c>'cle per line 

10 2 refresh c>cles per iine 

11 Follow CRl 1|6] 



2 Reserved. ~ 

3 Type of refresh cycle. 

0: CAS-bcfore-RAS refresh 

l. RAS only refresh 
7-4 Reserved. 
Default: 'h03 

3DF Hardware Window Arbitration Index* 29 RAV 

git Pffgriwign 

1-0 Number of consecutive accesses each time during display fetch. Each access can be either 32-bit 
or 64«btt depending on memory bus width at the time. 



Bit? 2-0 Consecutive Accesses 

000 4 

001 8 
010 16 
on 32 



7-2 Reserved. 
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6.5.4 Eneoded CRT Controller Register 
3DF on CRT Overflow Rerster 



Vertical Total Bit 10 
Vertical Blank Stan Bit 10 
Vertical Retrace Stan Bit 10 
Reserved. 

Enable interlaced display. 
0; Don-intertaced display. 
1: tnterlaoed display. 
Default: liO 



0 
I 
2 

6-3 
7 
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Index - 30 



RAV 



3DF 



CRT Sun Addresi Hi 

111 Description 

6-0 High order scan address bits 22-16. 
7 Reserved. 



Index -31 



RAV 



Stan address bits 15^ aie from CROC and CROD. 



3DF Hsync Divided by Two Start Register Index -32 

fiil Description 

1^ ^ ^"^"^ '^^'^ ^ will Stan in every odd frame during interlaced 

mode. TTie umt of this value is in character position. ™dc aunng interlaced 

3DF CRT Address CompatibiUty Register Index -33 rav 

ill Dsaifififis ^ 

' ^^^^Z f/.^^'"'"' ""^^ ^"^^ ™* « ^"^'^ Wlacation assumes 
IS^^^^p^ of memory, and expecting the display addr«s to be these 256K ooJy 

0: No wrapping, display full amount of memory available 
I : Wrap around the first 256K of memory 
7-1 Reserved. 



RAV 



De£uilt: liO 
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RAV 



6.5.5 £xtcoded Aniibute CootroJIer Registers " "* 
JDF Pixel Interface Regimr Index -38 

2-0 Pixel Mode . OnJy in mode 0 that ihc memory <lata ts routed through the Attribute coniroHcr 
datapath. For modes 1-7. memory data is routed directly to P(23.0) as shown below, b^-passing 
the internal palene and PEL panning logic. ' ^ 



1 Mo4c 


WWOi ff2J:0| 


VCLK 


PCUC 


ocuc 


SHPT/LD 


HCLK 


1 ^ 


VGA 


t 


>Oa>[7:0J 


Ncmd 


vcuc 


«/9VCUC 


•/I6/32 vcu: 


CCUC 1 




4 


1 


xxp.fj.-ojpja-o) 


1/3 


VCLK 


4 vcuc 


4 vcuc 


ecu: 1 


2 


1 

16 

34 


t 


XXPprOl 

XXPJ7.-0] 

XXPjnrll 

XXPJ7.-0J 

?0CPJ15:tl 

XXPJ23:16I 


Tnpk 


VCUC 

vcuc 
vcuc 


• vcuc 
tvcuc 

• vcuc 


• vcuc 

• vcuc 

6 vcuc 


ccuc 
ccuc: 

CCL)C3 


3 


34 


16 


XPJ13:0J 
XPJ23:I6]P,r7:01 


3/2 


vcuc 


4 vcuc 


4/2 vcuc- 


CCLKO (i 

i; 


4 


t 


16 


XP,P<»IP,P:0) 


1/2 


vcuc 


4 vcuc 


4 vcu: 


ccuc jl 


5 


16 


16 


XPtlJrO] 


NomiAl 


vcuc 


• vcu: 


4 vcuc 


CCLK 1 


6 


33 


16 


XP.M5:0) 
XP,[3 1:161 




vcuc 


• vcuc 


4 vcuc 


CCLK.'2 


1 ' ! ! 24 


Pf23K)I 


Nornui 


vcuc 


• vcuc 2 VCLK 


CCLK 



X • represents 8-bit P data. 



6-5 



Reserved 

Color ordering - only applies to 16bpp and 24bpp modes 
BiLi Pf23:0l/Bvtef2O] 

GGGRRRRR, BBBBBGGGGGGRRRRR^ 
BBBBBBBBGGGGGGGGRRRRRRRR 
GGGB9BBB, RRRRRGGGGGGBBBBBo 
RRRRRRRRGOGGGGGGBBBBBBBB 
Bits per pixel. These bits are used in conjunction with bit 4 for RGB swappinfi 
Bits/Pixel ^ * 

8bpp 
16bpp 
24bpp 
32bpp 



Bits/pixgl 

16bpp 

24bpp 

l^bpp 

24bpp 



00 
01 
10 

11 

Reserved 



Default: *hO 

• SHFT/LD is programmed to be 6 VCLK , but with this mode, it is actually 3 VCLK. 
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6.5.6 Hardware Cuiwr/Hanlware Window Rej^^^ 

These regtstcrj are shared between Hardware Cursor and Hardware Window because both of these can not exist 
simuiianeousl> . These regisiers are memory mapped only 

HC/HW HoruontaJ Position Surt Rcfister Offset -81,80 RAV' 

git Description 

15-0 HorizontaJ starting posiuon of the HC/HW relative to the stan of the display area in pixel unit. 
This number can be negative and programmed in two's complement format. (0.0) is at left top 
comer. 

HC/HW Vertical Position Sun Register Offset* 8332 RAV 

Bit PffgriPtigp 

1 5-0 Vertical starting position of the HC/HW relative to the stan of the dispUy area in scan line unit 
This number can be negative and programmed in two's complement format. (0,0) is at left top 
comer. 

HC Horizontal Preset/HW Width Low Regisur Offset • 84 R/W 

Bit Description 

7-0 For hardware cursor, this register defines the starting horizontal position of the HC within the 
64x64 area in pixel unit. The HC always ends at position 63 (i.e.. no wrapping) 
For hardware window, this is the lower 8 bits of the hardware window width register in double 
word unit. 

HW Width High Register Offset » 85 R/W 

Bit Descnotion 

7-0 For hardware window, this is the higher 8 bits of the hardware window width in double word 
unit 

HC Vertical Preaet/HW Height Register Low Offset - 86 R/W 

Bit Inscription 

7-0 For hardware cursor, this register defines the starting vertical position of the HC within the 
64x64 area in scan line unit. The HC always ends at position 63 (i.e.. no wrapping) 
For hardware window, this the lower 8 biu of the hardware window height in pixel unit. 

HW Height Register High Offset - 87 RAV 

Bil Description 

7-0 For hardware wiwkw, this is the higher 8 bits of the hardware window height in pixel unit. 

HC Sun Address Register Offset «8A« RAV 

Bil Descripdoa 

23^ Linear starting address of the buffer within the video memory. The value to be programmed U 
the system linear address divided by 4 when in planar modes, divided by 8 when in packed pixel 



HC Color 0 Regisur offset - 8F-8C RAV 

Bii Description 

31-0 HC color 0 Only the corresponding number of bits-per-pixel in the display mode are required in 
this register. For example, if the display mode is 8 biis-per-pixel. only the 8 low order bits of this 
reginer are used. 
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HC Color 1 Red Reiner OfTset ■ 93^90 R/vi' 

Bil Deschption 

31-0 HC color 1. OnJy the corresponding number of biis-per-pixel in the display mode arc required in 
this register. For example, if the display mode is 8 bits-per-pixei. only the 8 low order bus of this 
register are used. 

HC Control Reginer OfTset « 94 R/U' 

Bil Description 

0 Color HC control. Power up default to 0 
0: Disable color HC. 

1: Enable color HC. 

1 HC display selection. 

0: HC is under overscan. 

1 : HC is displayed over overscan. 

2 HC dau format. 

0: Intel fonnau bit 0 is the first pixel 
1 : Motorola format, bit 7 is the first pixel 

3 HC blink enable. Power up default to 0. 
0: Disable HC blinking. 

1; Enable HC blinking. 
5-4 HC blink rale control. Power up default to 01 (8 frames on and off) 



BiiLLi Blinking RAte 

00 4 frames on and off 

01 8 frames on and off 

10 16 frame on and off 

11 32 frames on and off 



7-6 Reserved. 
Default: 'h 10 
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irw iCoatroi Reginer Ofriet ■ 96 " R/U' 

git DescriPiion 

0 Enable Hardware Window display. This bit will automatically disable Hardware Cursor 

0: Disable Hardware Window displa> . 

1: Enable Hardware Window display. Disable HC. 
2- 1 Horizontal scaling faaor for input dau 

gililii Scaling fggigr 

00 No scaling. 

01 Reduced by two 

10 Reduced^ four 

1 1 Reduced ^ eight 
4-3 Vertical scaling futor for input data. 

m^A^ Scalin£fi^Qr 

00 No scaling. 

01 Reduced by two 

10 Reduced by four 

1 1 Reduced by eight 

5 Select odd/even lines for vertical scaling 

0: selea even lines for vertical scaling. Scaling by two would result in keeping all even lines 
Scaling by 4 or 8 would result in keeping lines 0, 4. 8 ... or 0, 8, 16 respectively 
1 : select odd lines for vertical scaling. Scaling by two would result in keeping all odd lines 
Scaling by 4 or 8 would result in keeping hne 1, 5, 9 ... or 1. 9. 17 ... respeciivclv 

6 yUV/RGB selection 

0: data accepted is decoded as YUV format. 
1 : data accepted is decoded as RGB format 

7 Enable mask map for imaging port When enable, the imaging pen update is masked by the 
imaging mask map (not to be confused with Lie co-processor mask map) 

Default: 'hO 

ffW Mask Map Surt Addreu Register CWTset - 9A-98 R/W 

git Description 

23-0 Linear starting address of the image mask map buffer within the video memory . The value to be 
programmed is the system Unear address divided by 4. Because there is no alignment hardware 
for this map, software should make surt to program this register in multiple of eight (byte 
boundary). 

ffW Surt Address Register Offset - 9E-9C R/W 

fill Dttcription 

23-0 Linear starting address of the buffer within the video menaory. This register is used for both 

input pon and output port The value to be programmed is the synem linear address divided by 

ffW Address Offset Register offset - 9F R/W 

git Description 

7-0 Offset address in word unit. Used to calculate the address of the next line in the window This 
register is used for both input pon and output port. 

f^^J^^^^^r Offset- A1.A0 RAV 

gU Descripuon 

f f n fP«fi« ^ «^dth of a hardware window lir^ in double word unit Used for input onl v 
15*9 Reserved 
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6.5.7 Co-Processor Registers 

UnJike XGA regisien, most of these reginers are read/wTiteable so that register save/resiore can easily be 
accomplished. Also, all registers are Motorola format only. 

Co-Processor Sutus Register OfTset > 10 RO 

git P^yriPtign 

1-0 Indicates which map needs data next. These 2 bits arc read only. They arc used in CPU assisted 
mode, where driver can find out which map the co-prooessor would need data to be fetched 
(memory to screen) by the CPU. or which map would need data to be wrinen to (screen to 
memory). 
Biiiii Mac 

00 Pattern 

01 Mask 

10 Source 

1 1 Destination 

2 Indicates the above map needs to be written to screen memory or read back to system mcmor\ 

0 = read back to system memory 

1 ■ write data to screen memory 

3 Map sutus valid. This bit is read only. This bit is used to indicate whether bit 3-2 values arc 
valid or not. When not valid, software should reread bits 3-2 until this bit is valid. 

0 « Bits 3*2 are invalid 

1 « Bits 3*2 are valid 

4 Indicates that the address of the next access needs to be reset to the beginning of the map. 

0 - Increment address for next access 

1 * Reset address to beginning of the map 

5 Advance to next line indication 

0 - remain on current line 

1 " advance to next line 

6 Reserved 

7 Co-processor busy status bit (this bit is read only) Reading this bit docs not nop Co-processor. 

0 - Co-processor is idle. 

1 ■ Co-prooessor is busy executing. 
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Co-Prnceisor Control Reginer Oitit » n R/U 

Bit Descnnuon 

0 Enable co-processor operation complete intemipi. Imcmipi is alu^ys generated but is routed o 
to pin CINTn only when this bit is enabled 

0 « VGA imemipr is routed out to CINTn 

1 ■ Co-processor operation complete iniemjpt is routed out to CRJTn 

1 Enable master mode. This bit should be used uith PCI bus only. 

0 e CPU assisted mode operauon 

1 ° Master mode operauon 
4-2 Reserved 

5 Termixkate co-processor operation. 

0 = Allow co-processor to finish the operauon 

1 ■ Terminate co-processor operation 

6 Enable turbo co-processor data-path. Used with slower mcik frequency (SOMHz or less) 

0 • default datapath delay 

1 * delete an extra clock for datapath delay 
" Reserved 

Default; 'hO 

Pixel Map Select Reginer Offset -12 R/w 

ill Description 

I -0 Index to indicate which pixel map registers are being accessed 
SiLLO Pixel Mao Seieci 

00 Mask Map 

01 Pixel Map A 

10 Pixel Map B 

1 1 Pixel Map C 
'/•2 Reserved. 

Pixel Map D Base Pointer Reginer Offset -17-14 R/w 

Bit Description 

3 1 -0 This register specifies the stan of a Pixel Map in byte address. 

Pixel Map n Width Reginer Offset - 19,18 RW 

in Description 

11-0 This register ^Kcifies the width of a Pixel Map minus one in pixel uniL The programmed value 

IS one less than the actuai value 
15-12 Reserved. 

Pixel Map n Height Reginer offset - 1B,1A RAV 

ill EasnaiaD 

n -0 This register specifies the height of a Pixel Map minus one in pixel unit The programmed value 

IS one less than the actual value. 6 « uu«j >ajuc 
15-12 Reserved. 
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Pixel Mtp o Format Register Oftset « i c R/U 

gu Descnoiion 

2-0 Specifies the number of bits/puel in the Pixel Map. 
Bits 10 Number of bits.^piygl 

000 1 bit 

001 Reserved 

010 Reserved 

011 8 bits 

100 16 bits 

101 32 bits 

110 Reserved. 

111 Reserved. 
6-3 Reserved 

7 Synem memory indication. 

0: Map is in local frame buffer, no special treatment is nffdcd 
1 : Map is in system memory, master cycle or CPU assisted cycle is needed 
Source and Destination Pixel Maps and have I, 8. 16 or 32 bits/pixel. Pattern Pixel Map can onJv hav c 1 
biL/pixel. Programming Pattern Pixel Map to be anything other than 1 bit/pixel will produce undefined 
results Mask Map Format Register can not be programmed at all because it is assumed to be 1 bit/pixcl 
However, one should still program it to be 1 bit/pixel to ensure future compatibilm. 

Bresenbam Error Term Register Offset • 2U0 R/W 

Bit Descnotion 

13-0 Thjs register specifies the Bresenham Error Term for the Draw Line function. This value is 
((2*deltaY) - deltaX). This number is 1 4-bit sign extended two's complement ranged from 
-8192 to +8191. 
Reserved. 

Bresenbam CoDSUot Kl Offset « 25^4 R/W 

git Description 

13^ This register specifies the Bresenham Constant Kl for the Draw Line function. This value is 

(2 'delta Y). This number is 14-bii sign extended two's complement ranged from -8192 to +8191 
15-14 Reserved. 

Bresenham Constant K2 Offset « 2908 R/W 

git Description 

13^ This register specifies the Bresenham Constant IC2 for the Draw Line function. This value is 
2»(dcltaY - deliaX). This number is 14-bit sign extended two's complement ranecd from -8192 
to +8191. * 

15-14 Reserved. 
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Dirtctioo Steps Repstcr Offset -^F-ic R/u 

This register specifies up to four Draw arid Step codes and iniuaie a Draw and Step opcrauon bv u-nung 

10 byte three of this legiaer Each code is one b>tc Not all b\ies have to be programmed 

git Description 

3-0 Number of neps for code-1 from M6. The programmed number is one less than acniaJ diau-n 
length. 

4 Move/draw operation select for code- 1 

0; move operation - update X-Y pointers but the no pixels arc drawn. 

1 : draws pixels as normal 
7-5 Direction step for code* I. Direction is as follow: 



U-8 
12 




Figure 6.1 - Draw & Step Direction Codes 



Number of steps for code-2 from 1-16 The programmed number is one less than actual drau-n 
length. 

Move/draw operation select for code-2. 
0; move operation - update X-Y pointers but the no pixels are drawn. 
1 ; draws pixels as normal 
15-13 Direction step for code-2. 

19-16 Number of steps for code-3 from 1-16. The programmed number is one less than actual drau-n 
length. 

20 Move/draw operation select for code-3 . 

0: move operation - update X-Y pointers but the no pixeU arc drawn. 

1: draws pixels as nonnal 
23-2 1 Direcuon step for code-3 . 

27-24 Number of steps for code-4 from 1-16. The programmed number is one less than actual drawn 
length. 

28 Move/draw operation select for code-4 

0: move opention - updau X-Y pointers but the no pixels are drawn. 

1 : draws pixels as normal 
31-29 Direction step for oode-4. 



Write to byte 3 (biu 3 1-24) will stan the Draw & Step procws. 
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ROP Register OfrKt-48 RA\ 

gj] Description 

3-0 Ttae bits specified the Background ROP fiincuon to be perfonned between Desunaiion and 
Source pixels during an operation where the Panem pixel value is 0 
These bits specified the Foreground ROP function to be performed between Destination and 
Source pixels during an operation where the Pattern pixel value is 1. 



its 7-4 f3-0) 




Reverse Polish 


Oh 


zeros 


0 


Ih 


(NOT source) AND (NOT destination) 


SDon 


2h 


(NOT source) AND destination 


DSna 


3h 


NOT source 


Sn 


4h 


source AND (NOT destination) 


SDna 


5h 


NOT destination 


Dn 


6h 


source XOR destination 


SDx 


7h 


(NOT source) OR (NOT destination) 


SDan 


8h 


source AND destination 


SDa 


9h 


source XOR (NOT destination) 


SDnx 


Ah 


destination 


D 


Bh 


(NOT source) OR destination 


DSno 


Ch 


source 


S 


Dh 


source OR (NOT destination) 


SDno 


Eh 


source OR destination 


SDo 


Fh 


ones 


1 



With the combination of Foreground ROP and Background ROP under control of Partem, the 
OTI-107 can support all 256 ROP as defined by Windows. 



Destinatioo Color Compare Condition Reginer OfTKt » 4A RAV 

Bit Description 

2-0 These bits speciiy the Color Compare Condition under which Destination update is inhibited. 



Bits 2^ 




000 


Alwiys true (disable update) 


001 


Received. 


010 


Dest ■ color compare value 


on 


Reserved. 


100 


Dest ^ color compare value 


101 


Reserved. 


110 


Always false (enable update) 


111 


Reserved. 


7-3 ReKTved. 




Default: 'bOe 





DcsdnatlOB Color Compare Value Register Offset • 4F-4C R/W 

Bit Description 

3 1-0 Color value to be compared to Destination pixels when Color Compare is enabled. Only the 
corresponding number of bits-per-pixel in the Destination are required in this register. For 
example, if the Destination is 8 bits-per-pixel, only the 8 low order bits of this register are used, 
and only bit 0 is used for Ibpp. CONTAIN OAK 
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Pixel Bit Muk Reginer™ " Oniit - 53^50 RA\ 
git Descnp^iffn 

31-0 This register specifies which bits wiihm each pixel are subject to be updated. 

0 ■ Disable update for the parucular bit 

1 " Enable update for the particular btt. 

Only the corresponding number of biis-per-pixel in the Dcsiination arc required in this rceisicr 
For example, if the Desunaiion ts 8 biis-per-pixel. only the 8 low order bits of this reeisier a'r- 
used, and only bit 0 is used for Ibpp 

ForegrouDd Color Reginer ofTiet « 58-58 R/u 

Bit Description 

3 1-0 This register ^xctfies the foreground color to be used as the Foreground Source dunng 

opcrauons. Only the corresponding number of bits-pcr-pixcl in the Desiinauon arc required .n 
this register. For example, if the Desunaiion is 8 bits-per-pixel, onlv the 8 low order bits of this 
register are used and only bit 0 is used for I bpp. 

Background Color Register Offset -5F-5C RAV 

Bit Pffcnptign 

31-0 -niis register specifies the background color to be used as the Background Source dunng 

operauons. Only the corresponding numberof bits-per-pixel in the Desiinauon are required in 
this register. For example, if the Destination is 8 bits-per-pixel. oiUv the 8 low order bits of ihis 
register are used, and only bit 0 is used for I bpp. 

Operation Dimension 1 Reginer offset - 61,60 RAV 

ill BsaiciifiD 

1 1 -0 This register specifies the width of the rectangle to be drawn by the PxBlt function The 

programmed number should be one less than :he required number 
15-12 Reserved. 

OperationDimenslon 2 Register offset - 63^2 RAV 

i 1-0 This register specifies the height of the rectangle to be drawn by the PxBlt function TTie 

programmed number should be one less than the required number 
15-12 Reserved. 



^cond Stage iS the actuaiamnttr when the data U read from. Since the counters are not loaded untU a 
co^processor start is issued it is not possible to read the registers correctly after they were written. 

Mask Map Origin X Offset Re,i«er Offset- 6D^C RAV 

ill DescritKion 

12-0 This register specifies the X oflset of the Mask Map origin relative to the origin of the 

Destination Map. 
15-13 Reserved. 

Mask Map Origin Y Offset Register Offset- 6F,6E RAV 

gil BS£D£tifiQ 

12-0 This register specifies the Y oflset of the Mask Map origin relauve to the origin of the 

Desunaiion Map. 
15-13 Reserved. 
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Source X Pointer Register dfrit - 71,76 ' ""^RM 

Oil Description 

1 1-0 This reginer specifies the X coordinate of ihc Source Map 
15-12 Reserved. 

Source Y Pointer Register ofTiet - 73.72 RAV 

ill Description 

1 1 -0 Tto rcgisicr specifies the Y coordinate of the Source Map 
15-12 Reserved. 

Pattcre X Pointer Register offset - 75,74 R/w 

Bit Description 

11-0 Tliisreginer specifies the X coordinate of the Pattern Map 
15.12 Rcserwrf. 

PanemY Pointer Register Offset -77,76 RAV 

1 1 -0 This register specifies the Y coordinate of the Partem Mao 
15-12 Reserved. 

Destination X Pointer Register Offset ■ 79,78 RAV 

Bit Description 

12-0 This register specifies the X coordinate of the Destination Map 
15-13 Resented. 

Destination Y Pointer Register offset - 7B,7A RAV 

BU Description 

12-0 This register specifies the Y coordinate of the Destination Map 
15-13 Reserved. 



Pixel Operations Register offset - 7F.7C RAV 

Bit Description 

2-0 These bits specify the direction octant for PxBli and Line Draw operations 
BiiliJ Direction Octant for pi^pir 

00 Stan at t(^ left comer of area increasing right and down 

0 ^ Stan at bottom left comer of area increasing right and up 

Stan at top right comer of are increasing left and down 
^ ^ Stan at bottom right comer of are increasing left and up 

^SlM Direction Octant for Ling Draw 

000 OciantO 

111 Octants 
3 Reserved. 

5-4 Drawing Mode Register. These bits determine the attributes of Line Draw and Draw and Step 
operations. ^ 

BilLL4 Drawing Mad^ 

00 Draw all pixels 

01 Drew first pixel null CONTAIN OAK 
11 Drew area boundary INFORMATION SUBJECT 
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7-6 Mask Pixel ConiJoi. 



fillL2*6 Mask Functions 

00 Mask Map Disabled 

01 Mask Map Boundan Enabled 

10 Mask Map Enabled 

11 Reserved 
U-8 Reserved 

15-12 Panem Pixel Map Control. 

gitf 1M2 Panem Map ronffffl 

0000 Reserved 

0001 Use Pixel Map A for Panem Map 
00 1 0 Use Pixel Map B for Panem Map 
00 U Use Pixel Map C for Panem Map 
Olxx Reserved 

1000 Use Foreground ROP 

1001 Generate Pattern from Source 
1010 Reserved 

nil Reserved 
19-16 Dcsiinaiion Pixel Map Control. 

P'^ 1^-16 Destination Man Cnntrnl 

0000 Reserved 

000 1 Use Pixel Map A for Destination Map 

0010 Use Pixel Map B for Desunauon Map 

00 1 1 Use Pixel Map C for Destination Map 
0100 Reserved 

nil Reserved 
23-20 Source Pixel Map Control. 

£ULZ2:20 Source Man Cnmml 

0000 Reserved 

0001 Use Pixel Map A for Source Map 

0010 Use Pixel Map B for Source Map 

0011 Use Pixel Map C for Source Map 
0100 Reserved 

1111 Reserved 
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27*24 Co-proccssor Function Coniroi 

Bits 27-24 Function ^ffnfrnl 

0000 Reserved 

0001 Reserved 

0010 Draw and Step Read 

0011 Line Draw Read 

0100 Draw and Step Wntc 

0101 Line Draw Write 

0110 Reserved 

0111 Reserved 

1000 PxBh 

1001 Inverting PxBIt 

1010 ArtaFUlPxBli 

1011 TextBk. This mode is designed to enhance text output. To use this mode the 

monochrome font must be stored as panem map, and the font (pancm) map 

base address plus map width must always be within one quad word (64.bit) 

and operation dimension 1 must be less than or equal to map width (no tiline) 

For example, i/base addre$s«0, then map width can be any size up to 64, if 

base addrtss*'h38, then map width can only be UD to 8 
1100 Reserved 

1111 Reserved 

29.28 Foreground Source These bits specify what foreground source to be combined with Destination 
wnen the Pattern pixel is a 1. 
fiili22:28 Foreeround Sm,np. 

00 Use Foreground Color Regi -r 

01 Reserved 

10 Use Source pixel map 

11 Reserved 

Source. These bits specify what background source to be combined with Desiinauon 
When the Pattern puel is a 0. 

Si^LlIl2S Backhand Sr>ynp> 

Use Background Color Register 



00 

01 Reserved' 



10 

11 Reserved 



Use Source pixel map 
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7 V GA REGISTERS 
I VGA Register Summary 

General Registers 



Register Deschptioo | R/w Port 


Index 


Bits Block 


iMiscellaneous Output Register | R/W 


3CD3C2 




7 i 81 


ijinput Status Register 0 


RO 


3C2 




2 i BI 


!!Input Status Register 1 


RO 


3?A 




4 1 BI 


llFcature Control Register 


RAV 


3CA/37A 




1 1 BI 


Sequencer Registers 


itRegister DeKriptioo 


RAV 


Port 


Index 


Bits Block 


;iSequcncer Address 


R/W 


3C4 




3 1 SEQ 


3 Reset 


RAV 


3C5 


0 


2 i SEO 


llCiockjng Mode 


RAV 


3C5 


1 1 5 I SEO 


tiMap Mask 


RAV 


3C5 


2 1 4 


SEQ 


IjCharaaer Map Selea 


RAV 


3C5 


3 1 6 


SEQ 


iMemory Mode 


RAV 


3C5 


4 


3 


SEQ 


CRT Controller Registers 


[IRegtster Descripttoo 


RAV 


Port 


Index 


BiU 


Block j 


jCRT Controller Address 


RAV 


3?4 




6 


CRT 


llHorizontaJ Total 


RAV 


3?5 


0 


8 


CRT 1 


iHohzontal Display Enable End 


RAV 


3?5 


1 


8 


CRT 1 


plan Horizontal Blanking 


RAV 


3?5 


2 


8 


CRT 


|End Horizontal Blanking 


RAV 


3?5 


3 


8 


CRT 


jStart Horizontal Retrace Pulse 


RAV 


3?5 


4 


8 


CRT 


1 End Horizontal Retnoe 


RAV 


375 


5 


8 


CRT 


Vertical Total 


RAV 


375 


6 


8 


CRT 


Overflow 


RAV 


375 


7 


8 


CRT 


Preset Row Scan 


R/W 


375 


8 


7 


CRT 


iMaxjmum Snn t-»w» 


RAV 


375 


9 


8 


CRT 


J Cursor Stan 


RAV 


375 


A 


6 


CRT 


{Cursor End 


RAV 


375 


B 


7 


CRT 


fStan Address High 


RAV 


375 


C 


8 


CRT 


iStan Address Low 


RAV 


375 


D 


8 


CRT 


||Cui3or Location High 


RAV 


375 


E 


8 


CRT j 


fcur^or Location Low 


RAV 


375 


F 


8 


CRT i 


iV'emcal Retrace Stan 


RAV 


375 


10 


8 1 CRT j 
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iVenical Retrace End 




; 3:»5 


1 11 


8 


1 CRT 


! Vertical Display Enable End 


! RA^' 


! • 3?5 


12 


8 


I CRT 


iOffsci 


t RAV 


i 3'>5 


13 


8 


1 CRT 


^Underline Location 


RAV 


3''5 


14 


7 


i CRT 


liStan Verucal Blank 


RA^' 


3'>5 


15 


8 


' CRT 


IIEnd Vertical Blank 


RAV 


375 


16 


8 


CRT 


jjCRTC Mode Control 


RAV 


3?5 


17 


7 


CRT 


{{Line Compare 


RAV 


3?5 


18 


8 


CRT 



Graphics Controller Registers 



iRegister Description 


R/W 


Port 


Index 


Bits 


Block 


fGraphics Address 


RAV 


3CE 




4 


GRF 


IjSet/Reset 


RAV 


3CF 


0 


4 


GRF 


jlEnabie Set/Reset 


RAV 


3CF 




4 


GRF 


|Color Compare 


RAV 


3CF 




4 


GRF 


fOata Rotate ' 


RAV 


3CF 




5 


GRF 


{{Read Map Selea 


RAV 


3CF 




2 


GRF i 


jCraphjcs Mode 


RAV 


3CF 




6 


GRF i: 


jMiscellaneous 


RAV 


3CF 




4 


GRF il 


Color Don't Care 


RAV 


3CF 




4 


GRF !i 


Bit Mask 


RAV 


3CF 


8 


8 


GRF li 


Attribute Controller Registers 


|Register I>escriptioo 


RAV 


Port 


Index 


BiU 


Block 


Attribute Address 


RAV 


3C0 




6 


ATR 


Paiene 


RAV 


3C1/3C0 


OO-OF 


6x16 


ATR 


Attribute Mode Control 


RAV 


3C1/3CO 


10 


7 


ATR 


Overscan Color 


RAV 


3C1/3C0 


11 


8 


ATR 


Color Plane Enable 


RAV 


3CI/3CO 


12 


6 


ATR 


Horizontal Pel Panning 


RAV 


3C1/3CO 


13 


4 


ATR 


Color Selea 


RAV 


3CI/3CO 


14 


4 


ATR 



DAC Reginers 



Register DcKriptiofl 


R/W 


Port 


Index 


Btu 


Block 


PEL Address (Write Mode) 


RAV 


308 






BI 


PEL Address (Read Mode) 


WO 


3C7 






BI 


DAC State 


RO 


3a 






BI 


PEL Data 


RAV 


3C9 






BI 


PEL Mask 


RAV 


3C6 






BI 
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^.2 General Purpose Registers 

yC02C2 MiKcllaoeous Output Register 

git Descnption ^ 

° SaSn^"' ^"^^ * monochxomc or color 

3BA^ex°^*^°™ emulation uiih CRTC addresses set to 3Bx hex. Input Status 1 register set lo 

I " If;'' D?w "^"^ ^^"^^ *° ^"P"' » set to 3DA hex 

1 cnaole RAM 

0 - Disable Video RAM address decode from the system microprocessor 

1 - Enable Video RAM to the system microprocessor. 

3.2 Clock Select - These bits are the same as bits 1^ of Clock Selea Register. These bit represent 
the state of signals CSEL(IJ and CSEL[0]. respectively. represent 

4 Reserved 

5 Page Bit For Odd/Even - Selects between two pages of memory when in the odd or even modes 

0 « Low 64K page of memory 

1 " High 64K page of memory 

6 Horizontal Sync Polarit> 

0 - Positive Vertical Retrace 

1 - Negative Vertical Retrace 

7 Verucal Sync Polariry 

0 « Positive Venical Retrace 

1 « Negative Venical Retrace 

Bits 7 and 6 are used to select the venical size of the monitor as follows 
P^tf 7.6 Venical Size 

00 Resent 

01 400 lines 

10 350 lines 

1 1 480 lines 

3C2 Input Status Register 0 

3-0 Reserved 

' fh'TM^ijr ®" '^"^ """^ '^^^^^ via the clock selea of 

U^e N^Ilaneous Output register This bit allows the poweron initialization to detenmne if a 
monochrome or color monitor is connected to the svsiem. 

0 - Seleaed sense switch is off or 0 

1 * Selected sense switch is on or I 
6.3 Reserved 

7 CRT Interrupt 

0 « Venical retrace imemipi is pending. 

1 - Venical retrace interrupt is cleared. 
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37A Input Stints 'Register 1 ^ 

Bit Descriptiiyn 

0 Display Enable - Monitors the sums of the dispiay. To avoid glitches on the display some 

programs use this bit to rtsinct screen updates to dc-aciivaie display intervals. The VGA has 
a^"iiTO '° cl"Tunaie this softuarc requirement, so display screen updates may be made ai 

0 - The display of video data is enabled. ~ 

1 ■ The dispiay is in honzoniaJ or venicaJ retrace mode 
2.1 Reserved 

3 Vertical Retrace 

0 « Video information is being displayed. 

1 ■ A vertical retrace interval is in progress. 

5.4 Diagnostic Usage . Reports the status of r>vo of the eight VGA attribute controller outputs The 
values set into the Video Status NfUX Held of the Color Plane Enable Register deterJne which 
colors are mput to these two diagnostic bits ac^munc wnjcn 

00 P2.P0 

01 P5. P4 
»0 P3.P1 

n P7,P6 

7.6 Reserved 

3CA/3?A Feature Control Reginer p^^i, 

ill BSKOfilifiD 

2-0 Reserve 

3 Vertical Sync Sclea 

0 « TTiis bit should always be set to 0 to enab . normal vertical sync output to the monitor 

7-* ResewT"" ^""^"^ " of vertical sync and vertical display enable. 
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7.3 Sequencer Registen " " " 

3C4 Sequencer Address Register 

iit QS£ai21i2D 

2-0 Sequencer Address Bits - A binary value poinung to the reginer where data is to be read or 

wnnen. 
*-3 Reserved 

3C5 Reset Reginer IndexM) r/u 

Bit Description 

0 Asynchronous Reset 

0 . Asynchronous clear and halt the sequencer. This may cause data loss in the dvnamic RAMs - 

1 = Bit 1 and 0 must be 1 to allow the sequencer to operate. 

1 Synchronous Reset - This bit should be set to 0 before changing bit 0 or bit 3 of the Clocking 
Mode reginer or bit 2 or bit 3 of the Miscellaneous Output register, or all bits of register 3DF 
index D. * 

0 - Synchronous clear and halt the sequencer. 

1 ■ Bit 1 and 0 must be 1 to allow the sequencer to operate 
7-2 Reserved 

Default: 'hO 

3C5 Clocking Mode Reginer Index-l r/w 

Bit Descnption 

0 8/9 Dot Clocks - The 9 dot mode is for Alphanumeric modes only. The mnth dot equals the 
eighth dot for ASCII codes CO though DF hex. Also, see the Line Graphics Character Code bit in 
the Attribute Mode Control reginer section. 

0 « Directs the sequencer to generate nine dot wide charaaer clocks. 

1 = Generate eight dot wide charaaer clocks. 

1 Reserved 

2 Shift Load 

0 - If bit 4 is set to 0. also, the video serializcrs are reloaded every charaaer clock 

1 - TTie video serializers arc reloaded every other charaaer clock, this mode is useful when 16 
bits are fetched per cycle and chained together in the shift load rcaners 

3 Dot Clock divided by two . 

0 « Selea normal dot clocks from video clock input. 

1 - The maner dock will be divided by 2 to generate the dot clock. This is used for 320 and 360 
honzonial PEL modes. 

4 Shift 4 

0 - The video serializcn are reloaded every character clock. 

1 -Tlieaeriaarcra ire loaded every fourth character dock. This is useful when 32 bits are 
fetched per cyde and chained together in the shift rtginers. 

5 Screen OfT- This bit is used for fast full-screen updates. 
0 » Normal screen operation. 

7 6 ^ maximum memory bandwidth to the synem CPU. 

Default: 'hO 
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3C5 Mtp Mask Register " initv^i^' * ' RaV'"" 

git Pyyrippgn 

3-0 Map Mask for planes 0-3. rcspecuvcly. For odd/even modes, maps 0 and I, and maps 2 ad 3 
should have the same map mask value When chain x mode is seleaed. all maps should be 
enabled. This is a read-modi/y-write operation 

0 ■ Disable memory wnte to the corresponding map 

1 ■ Enables the system to wnie to the corresponding map. If all four bits are set to 1. the $>'stem 
CPU can perform a 32-bii operation with only one memory cycle. 

7-4 Map Mask for planes 4-7 respeaivety. These bits are only enabled, readable and utiteable when 
high resolution (640x480 and up) 256 colors, planar modes are enabled. Otherwise. the> are 
treated like reserved bits. 



3C5 Cbaracur Map Select Register Iadex*3 RAV 

git Description 

1.0 Character Map Selea B • Selects the portion of map 2 used to generate Alpha charaaers with bit 

4 as the high bit when attribute bit 3 is 0 
Bit 4.1.0MaD Table Location 

000 0 1st 8k of Map 2 

001 1 3rd 8k of Map 2 

010 2 5th 8k of Map 2 

011 3 7th 8k of Map 2 

100 4 2nd 8k of Map 2 

101 5 4th 8k of Map 2 
no 6 6th 8k of Map 2 
111 7 8Lh8kofMap2 

3.2 Character Map Selea A - Selects the portion of map 2 used to generate Alpha charaaers with bit 

5 as the high bit when attribute bit 3 i^ 1. 
BU ?.?.2M^P Table Location 

000 0 1st fik of Map 2 

001 1 3rd 8k of Map 2 

010 2 5th 8k of Map 2 

011 3 7th 8k of Map 2 

100 4 2nd 8k of Map 2 

101 5 4th 8k of Map 2 
no 6 6th 8k of Map 2 
111 7 8th8kofMap2 

4 ChaiBcter Map Selea High Bit B 

5 Character Map Selea high Bit A 
7,6 Reserved 

Default: ItO 

Bit 3 of the attribute byte normally controls the ON/OFF of the foreground intensity in text modes. This 
bit may be redefined as a switch between charaaer sets. For this feature to be enabled* the following smust 
be true: 1) the aecting value of Character Map Selea A does not equal the value of Character Map Selea 
B. 2) the Memory Mode register bit 1. must be equal to 1. 3) if cither of these are not true, the first 16K of 
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iC5 Memory Mode Register Lndexa4 rav 

0 Reserved 

1 Extended Memory 

0 « No exteitded memory present Display memory is less than 64 Kbvies. 

1 » Extended memory is present. Display memory is greater than 64 Kbytes. If set to 1 the VGA 
is permined to use the 256k b>ies of video memory This also enables character map selection 

2 Odd/Even 

0 ■ Directs even CPU addresses to access maps 0 and 2. and odd CPU add/esses to access maps I 
and 3. 

1 - If bit 3 is set to 0, this bit causes system CPU addresses to sequentially address data uithin a 
bitmap. 

3 Chain 4 

0 ■ If bit 2 is set to 1. this bit enables the system CPU to address data sequentially ^v-ithin a bit 
map by use of the Map Mask register. 

1 " Causes two low-order address bits to select the map that will be accessed as follows 

Ai M Map Stiffly! 

0 0 0 

0 1 I 

1 0 2 
1 1 3 

7-4 Reserved 



MAY COWTAIN OAK 
CONFIDENTIAL 
INFORMATION SUBJECT 
TO PROTECTIVE ORDER 



ATI033397 



Oak Techoolosy, 



93 



Coopaay CoafidcntiaJ 



Spiifirt Design Spccificitioo 



10/25/93 



7.4 CRT Controller Registers 

CRT ContiUcr rcgistcn resides at cither 3B4/5 for Monochrome emulation modes or 3D4/5 for Color cmulauon 
modes depending on bit 0 of the Miscellaneous output register at address 3C2 hex. 



3?4 CRT Controller Address Register r/w 

Bit P^nptjgn 

4-0 CRT Contrciler Address Bits • A binar>' value programmed in these bits selects one of the CRT 

Controller registers where data is to accessed 
5 Test Bit - Must remain 0. 
7.6 Reserved. 



3?S HonzontaJ Total Register Iadex-0 rav 

Bii Pyynpti?^ 

7-0 Horizontal Total • This register defines the total number of characten in the horizontal scan 
interval including the retrace time. This value directly controls the period of the horizontal 
retrace output signal. Character clock inputs to the CRT controller and counted by an internal 
horizontal character counter. This value is is compared with the horizontal character values to 
provide horizontal timings. Ail horizontal and vertical timings are based upon the horizontal 
register. The value programmed is 5 less than the desired value. 

3?5 Horizootai Display Enable End Register lodez-1 R/W 

Bii D^ripqvn 

7-0 Horizontal Display Enable End • The total number of displayed charaaers minus L This register 
defines the length of the horizontal display enable signal. It determines the number of displayed 
characters per horizontal line. 



3?5 Start Horizontal Blanking Register hidez"2 R/W 

Bit PffgrippQq 

7-0 Stan Horizontal Blanking - Determines when to sian the internal horizontal blanking output 
signal. When the internal charaaer counter reaches this value, the horizontal blanking signal 
becomes active. 



End Horizontai Blanking Register IndcF>3 R/W 

Bii Description 

4-0 End Horizontal Blanking • The horizontal blanking signal width is determined as follows: Value 
of Stan Blanking tegister *»- width of blanking signal in charaaer clock units - 6-bit restilt to be 
prDgrafflmed into the End Horizontal blanking register. Bit number 5 is located in the End 
Horizontal Retrace register. If these six biu equal the the six least significant bits the horizontal 
cfaancter counter, the horizontal blanking signal becomes inactive. 

6.5 Display Enable Skew Control - These two bits indicate the magninide of display enable skew. 
Biu 5 and 6 and the amount of skew are as follows: 
Bits 6.3 Skew 

00 Zero charaaer clock skew cOKTAl** 0^ 

01 One charaaer clock skew --okFIOEHTIAL 

- 10 Two charaaer clock skew , ucnBiATION SUBJECT 

U Three charaaer clock skew Irf PfttfTECTlVE OROEK 

7 Test Bit -Must be set to I. ^ 
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3?5 Siirt HorizootiJ Retrace piise Rcg*^^^^^ ifldenM rav 

Bil DescTiption 

7-0 Sian Horizontal Retrace Pulse - This register is used to center the screen honzontallv and lo 

specify the charaaer position at which the Horizontal Reixace Pulse becomes acuvc The value 
in this regjfler is a binary count of the charaaer position number at which the signal becomes 
active. 

Cod Horizontii Retrace Register lDdex«5 ra\ 

§il Description 

4-0 End horizontal Retrace • The value programmed here is compared to the five Icast-sieTuficant 
biu of the horizontal charaaer counter When they are equal, the horizontal retrace signal 
becomes inactive (logical 0). To calculate the width of the retrace signal use the folloumg 
algorithm: Value of Stan Horizontal Retrace register * width of Horizontal Retrace signal in 
charaaer clock units - 5-bit result to be programmed into the End Horizontal Retrace register 

6.5 Horizontal Retrace Delay - These bits control the skew of the Horizontal Retrace signal as 
follows: 

M±A Amount of Skew 

00 Zero skew 

01 Oiteskew 

10 Two skew 

1 1 Three skew 

7 End Horizontal Blanking, Bit number 5 - The first 4 bits arc located in the End HonzontaJ 
Blanking register (index 03 hex). 

3?5 Vertical Total Register Iadez-6 RAV 

Bil Description 

7-0 Vertical Total - TTiis is the low^rder 8 bits of a 10 bit register that represents the number of 
horizontal raster scans on the CRT screen, minus 2» including vertical retrace. This value 
determines the period of the vertical retrace signal. Bit S and 9 of this register is located in the 
CRT Controller Overflow register 07 hex bit 0 and 5. respectively. 

CRT Cootroller Overflow Register Iodez*7 RAV 

Bit Description 

0 Vertical Total • Bit 8 of the Vertical Total register (index 06 hex). 

1 Vertical Display Enable End - Bit 8 of the Vertical Display Enable End register (index 1 2 hex) 

2 Vertical Retrace Start • Bit 8 of Vertical Retrace Start register (index 10 hex). 

3 Start Vertical Blank - Bit 8 of the Stan Vertical Blank register (index 15 hex). 

4 Line C:ompaie- Bit 8 ofthe Line Compare register (index 18 hex) 

5 Vertical Total -Bit 9 ofthe Vertical Total register (index 06 hex) 

6 Vertical Display Enable END • Bit 9 of the Vertical dispUy Enable end register (index 12 hex) 
1 Vertical Retrace Start • Bit 9 of the Vertical Retrace Start register (index 10 hex) 
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3?5 Preset Row Scao Reginer " Index^' 

§il Descrintiqn 

4-0 Preset Row Scan (PEL Scrolling) - These bits specify the starting row scan count after a venical 
reuacc. The row scan counter increments each horizontal retrace ume until a maximum row scan 
occun. At maximum row scan compare ume, the scan is cleared (not preset). 

6.5 Byte Panning C:ontrol • This field controls byte panning in modes programmed as muluple shifi 
modes, which is required for PEL-panmng operations. The Honzontal PEL Panning register m 
the Attribute Controller provides panning of up to 8 individual PEL-panmng opcrauons In 
single byte shift modes, the CRT Controller start address is incremented and attribute panning is 
reset to 0 to pa to the next higher PEL. In muluple shift modes, the byte pan biu are used as 
extensions to the attribute PEL Panning register. This allows panning across the uidih of the 
video output shift 
7 Reserved 



3?5 



3?5 



iii 

5 
6 
7 



Bil 
4-0 



7.6 



Maamum Scan Uoe Register lDdex-9 RAV 

Maximum Scan Line • These bits specify the number of scan lines per character row The 

number to be programmed is the maximum row number minus I . 

Stan Vertical Blank - Bit 9 of the Start Vertical Blank register (indc> ' 5 hex). 

Line Compare - Bit 9 of the Line Compare register (index 18 hex). 

200 to 400 Line Conversion - 

0 - The clock to the row scan counter is equal to the horizontal scan rate. Line doubling is 
disabled. 

1 - The clock in the row scan counter is divided by 2, This allows the older 200-linc modes to be 
displayed as 400 lines on the display. This is referred to as line doubling. 

Cursor SUrt Register Index-A R/W 

Cursor Stan - This field specifies the row scan line of a character line where the cursor is to 
bepn. The number programmed is one less than the starting cursor row scan. If the Cursor Surt 
register is programmed with a value greater than the cursor End register, no cursor is generated 
Cursor Off 

0 ■ Turns on the cursor. 

1 « Turns off the cursor 
Reserved. 



3?5 Cursor £od Register ladex-B R/W 

Pescritition 

Curtor End • This field specifies the row scan of a character line where the cursor is to end. 
Cursor Skew -These bits contn>l the skew of the cursor signal. Cursor skew delays the cursor bv 
the selected number of docks. 



Bit 
4^ 
6»3 



Bits 6.5 

00 

01 

10 

II 

Reserved. 



Zero<haracter clock skew 
OoeKhaiacter clock skew 
Two<haraaer clock skew 
Three<haraaer clock skew 



m CONTAIN OAK 
CONFIDEffTIAL 
INFOWATION SUBJECT 
TO PROTECTIVE ORDER 

ATI033400 



3?5 Sun Addreu High Refister Index-C RAV 

Bu Description 

7-0 Stan Address High - This register contains the high-order 8-hits of the start address. The 1 6-bit 
value, from the high-order and low-order Start Address registers, is the first address after the 
vertical retrace on each screen refresh. 
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3?5 Suit Addreu Low Register Index-b iuyxi 

7-0 Stan Address Low - This register contains ihe low^rder 8-bics of the sian address 

J?5 Cunor Location High Register Indez^E p/u 

gil Description 

7-0 Cursor High • This register contains the high<>rdcr 8-bits of the cursor location 

3?5 Cursor Location Low Register Index^F rav 

Bil Description 

7-0 Cursor Low . This register contains the low-order 8-biu of the cursor location. 

3?5 Vertical Retrace Sun Register Ittdex«10 rav 

Bil Description 

7-0 Vertical Retrace Stan -This register contains the low-order S-bits of the venicaJ retrace pulse 
start position. Programmed in horizontal scan lines. Bit 8 and 9 are in the CRTC Ov erflow 
register (index 07 hex). 

3?5 Vertical Retrace End Register Index-Il RAV 

fiii Description 

3-0 Vertical Retrace End -This field detennines the honzontal scan count value when the vertical 
retrace output signal becomes inactive. TTiis register is programmed in units of horizontal scan 
Uncs. To obtain a vertical retrace signal of width W. use the following algorithm: Value of Stan 
Vertical Retrace register + width of vertical retrace signal in horizontal scan units = 4-bii result 
to be programmed into the End Horizontal Retrace register. 

4 Clear Vertical Interrupt 

0 » Clean the vertical retrace intemipt flip-fl jp 

1 - Allows the vertical inienupt to be set at the stan of the next vertical retrace interval 

5 Enable Vertical Interrupt 

0 - Enables a vertical retrace intenupt (on IRQ2). This intenupt level may be shared so the 
Input Status register 0, bit 7 should be checked to find out is the VGA caused the intenuot to 
occur. *^ 

1 - Disable the vertical retrace interrupt 

6 Selea 5 Refresh Cycles 

0 « Selects three refresh cydes. The BIOS sets this bit to 0 during a mode set, a reset, or power 
on. 

1 - Selects five refresh cycles per horizontal line. This allow the use of the VGA chip with slow 
sweep rate displays (15.75 kHz). 

7 Protect CRT Registers 0-7 

0 « Enables writing to CRTC registers 0-7. 

1 - Disables writing to CRTC registers 0-7. The line compare bit 4 in register 07 hex is not 
protected. 
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3?5 VertictJ Display Entble End Register ^Index-ii R/W 

Sii D«criPti9n 

7-0 VenicaJ Dispiay Enable End - This register contains the low-order 8 bits of a lO-bit register Out 
defines the venicai display enable end posiuon. Bit 8 and 9 is located m the CRT Controller 
Overflow register 07 hex. bit 1 and 6. respcaively 

J?S OfTset Register Index-lJ RAV 

Bit P^ripuipn 

7-0 OflEsct • This rcgisicr specifies the logical line width of the screen. The starting mcmor> address 
for the next charaaer row is larger than the cxirrent character row by a faaor of two or four umes 
the the Offset rtgiaer contents. 

3?5 Undciiioe Locatioo Register Indez-U RAV 

4-0 Underline Location - This field specifies the horizontal row scan of a character row on which an 
underline occurs. The value programmed is one less than the scan line number desired. 

5 Count By 4 

0 - Normal clocking. 

1 « The memory address counter is clocked with the character clock divided by 4 

6 Doubleword Mode 

0 - Normal word addressing mode. 

1 ■ Memory addresses are doubleword addresses. 

7 Reserved. 

3?5 Surt Vertical Blaakiog Register lodex-lS RAV 

Bit Description 

7-0 Stan venicai blank • This register contains th* low 8-bits of a 10-bit register. Bit 8 is in the 

CRTC Overflow register (index 07 hex). Bit 9 is in the Maximum Scan Line register (index 09 
hex). 

End Vertical Blaakiog Register lDdcx"16 RAV 

ill Descritrtion 

7-0 End Vertical Blank - This register specifies the horizontal scan count value when the vertical 
blank output signal becomes inactive. It is programmed in units of horizontal scan lines. To 
obcaiB the verticil blank signal of width W. use the following algorithm: Value of Stan Vertical 
Blank register minus 1 ^ width of venicai blank signal in horizontal scan units *> 8-bit result to 
be progjimmed into the Eik! Venicai Blank register. 
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J?5 CRTC Mode Controi Register Xniti^ii pm/ 

Bii Dsfflfiusa 

0 Compatibility Mode Suppon 

0 - Row scan address bit 0 is substituted for memory address bit 13 during active displav umc 

1 « Enabies mcmoiy address bit 13 to appear on the memory address output bit 13 of the CRT 
controller. 

1 Selea Row Scan Counter 

0 « Selects row scan counter bit 1 for CRT memory addrtss bit MA14. 

1 ■ Selects MA 14 counter bit for CRT memory address bit MA 1 4 

2 Horizontal Retrace Seiert 

0 - Selecu normal horizontal retrace as the clock that controls the vertical timing counter 

1 - Selects horizontal retrace divided by 2 as the clock that controls the vertical timing counter 
Therefore, the venical resolution is doubled to 2048 horizontal scan lines 

3 Count By Two 

0 » The memory address counter is clocked with the character clock input 

1 - Clocks the memory address counter with the character clock input divided bv 2 

4 Reserved. 

5 Address Wrap - Selects memory address counter bit MA 13 or bit MA13. and it appears on the 
MAO output pin in the word address mode. I the VGA u not in word address mode MAO 
counter output appean on the MAO output pin. 

0 - Selects MA13. This is seleaed in applications where only 64K memory is present 

1 - Selects MA15. This should be seleaed in odd/even mode since 256K of video memory is 
installed on the system board. 

^ ^i.ln.^ "Ik^J!!^^' " ^"'^^ ^« CRT Controller 

f ?h T « to 0, bit 6 of this register has control. When it is set to 

L the addressing is forced to be shifted by two bits. 

0 - The word mode shifts all memory address counter bits down one bit, and the most-significani 
bit of the counter appean on the leasi-significant bit of the memory address outputs 

1 - Selects the byte address mode. 
7 Hardware Reset 

0 ■ Forces horizontal and vertical retrace to clear. 

1 • Forces horizontal and vertical retrace to be enabled. 

J?5 Line Compare Register U^Xt rav 

7-0 Line Comiare - This register is the low-order 8-bits of the compare target When the venical 
oountw reaches this value, the interiial Stan of the line counts Because of this an 

T^X^^!U^ tffected by scrolling. Bit 8 is loc«ed in the Overflow register 07 kex. Bit 
9 IS located in the Maximum Scan Line rtpsttx 09 hex. 
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7.5 Graphics Controller RegTstcn 



3CE 



Bit 
3-0 
7-1 



3CF 



Bit 
3^ 



7-4 



3CF 



Bit 
3-0 



.7^ 



3CF 



Bi| 
3-0 



7-4 



3CF 



Bit 
2-0 



4.3 



Cnpbics Addreu Register 

Descripg ^n 

Graphics Address Bits - These bits 
Reserved. 



RAV 



are used lo point to the other registers m the graphics secuon 



lodex-O 



RAV 



7-5 



Set/Reset Register 

Pcscrintion 

This field represents the vaJue wrinen to alJ 4 bits of the respective memoiy map when the sv «.m 
^^r^, -th wnte tnode 0 selected and^ r^^.^^lT^^ ^^'^ 
Reserved. 



RAV 



Enable Set/Reset Re«jner Inia^i 
Enable Set/Reset - This field enables the set/reset function 

oVt.;^ ° " "^"^ on a map. th« map . wnnen with the valu. 

Reserved. 



Indes-2 



R/W 



Color Compare Register 

BssofiiifiQ . 

TWs field represents a 4^,it color value to be compared. If the system CPU sets read mode i .n 
1™„5 the 4 maps equal the Color compare regi«er. All tS S of the 

Su.wh^t^:rof^^-4:™^^^ 



lodez-3 



RAV 



Dau Route Register 

S^nSjS; encoded value of the manber of positions to 

wSJriS!S^?r?^^'*"'*^'^°^'«™V TTiisopentionisdone 

^JTLZr^ <l«a .he CPU must sdea a oSTof 0 
OPUI^^^Im^ T!^ to memoiy cu operue logicaUy with data already ia the svstem 
«y nSL J^M 1? "'"2" Mode JSS e^.^^em 



00 
01 
10 

n 

Reserved 



Data uxuDodified 
Data ANDcd with latch data 
Dau ORed with latch dau 
Data XORed with latch dau 
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3CF Read Map Seiect Register index** R/\V' 

Bu Descnption 

1 .0 Map Sclea - This field represenis a binan encoded v idue of the memory map number from 

whjch the s>$iem CPU reads data. This register has no effea on the color compare read mode 
In odd/even modes the value may be 00 or 01 ( 10 or 1 1) for chained maps 0 I (2 3) 

7.5 Reserved • • ^ 

3CF Graphics Mode Register ladez^ RAV 

Bit DescritJtion 

1.0 Write Mode - The logic ftincuon specified by the Function Select register is applied to data bcine 
wnnen to memory following modes 0.2, and 3 below. The bit functions are defined as follows ' 
BiU_LO Function 

0^ Each memory map is written with the system CPU data rotated bv the number 

of counts in the Routed register, unless Set/Reset is enabled for the map Maps 
for which Set/Reset is enabled are written with 8-bits of the value conuined in* 
the Set/Reset register for that map. 
0 1 Each memory map is written with the contcnu of the synem CPU latches 

These latches are loaded by a system CPU Read operation. 
Memory map n (0-3) is filled with »-biis of the value of data bit n. 
^ ^ n^P « written with 8-bit$ of the value csootatned in the Set/Reset register 

for that map (Enable Set/Reset register has no effect). Rotated system CPU 
data is ANDed with the Bit Mask register data to form an 8-bit value that 
performs the same ftmaion as the Bit Mask register does in wntc modes 0 and 

5 Shift Register . A logical 1 instnict the Shift registers in the graphics section to format the scnaJ 
data stream with even-numbered bits from both maps on the even-numbered maps and 

od j-numbered bits ft-om both maps on the odd maps. This bit is used for modes 4 and 5 

6 256 Color Mode 

0 « Allows bit 3 to control the loading of the Shift registers. 

1 « C:auses the Shift register to be loaded in a manner that supports the 256<olor mode 

7 Reserved 

3CF MiKellaaeoiu Reginer Index-6 rav 

Bit Description 

0 Graphics Mode - This bit controls text mode addressing control. 

0 « Selects text mode operation. 

1 - Selects graphics mode. When this mode is seleaed, the charaaer generator address latches 
are disabled. 

1 Odd/Even 

0 " Standard VGA addressing. 

1 - Replace system CPU address bit 0 with a higher-order address bit and selea odd/even maps 
with odd/even values of the system CPU AO bit, respectively. 

3,2 Mrawry Map - TTiis field controls the mapping of the regenerative buffer into the system CPU 
address space. The bits are defined as follows: 
Bits 3.2 Function 

00 Hex AOOOO for 128K bytes HAY CONTAIN OAK 

01 Hex AOOOO for 64K bytes CONFIOEHfTIAL 

JO Hex BOOOO for 32K bytes INFORHATia SlfiJECT 

4-7 Reserved. PWTECTIVE ORDEP 

ATI033405 



Oak Technology, Inc 



101 



Company Confidential 



Spitfire Design Specificatioo 



10/25/93 



3CF Color Don't Cire R^i^ter"" ^Indeni? " r^" 

iii Description 

0 MapO 

0 ■ Don't participate in the coior compare c> cle. 

1 ■ Panicipaie in the color compare c\cle. 

1 Map I 

0 « Don't participate in the color compare c>clc. 

1 « Participate in the color compare cycle. 

2 Map 2 

0 » Don't panicipate in the color compare cycle. 

1 ■ Panicipate in the color compare cycle 

3 Map3 

0 " Don't participate in the color compare cycle. 

1 - Participate in the color compare cycle. 
7-4 Reserved. 



7-0 



3CF Bit Mask Reginer Index-« rav 

Bit Description 

Bit Mask - Bit mask applies to write modes 0 and 2. To preserve bits using the bit mask, data 
must be latched mtemalJy by reading the location. When data is written to preserve the bits the 
most current data it the latches is written in those positions. The bits mask applies to aJI map 
simultaneously. *^ 

0 - Any bit set to 0 causes the corresponding bit n in each map to be immune to change provided 
that the locauon being wrinen was the last location read by the system CPU. 

1 « Bits set to 1 allow unimpeded writes to the corresponding bits in the maps 
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' 6 Attrib*2te Controller Registen 

JCO Attribute Address Register RAV 

Bu Descnpuon 

4-0 Attribute Address Bits -These bits point the other registers m the Attribute section. The address 
and data registers share the same I/O address dunng wntt operation. An mtemaJ address 
flip-flop controls this selecuon. To initialize the flip-flop, an I/O Read instrucuon must be sent lo 
the Attribute Controller at address 03 8 A or 03 DA. This clears the flip-flop, and selects the 
Address register. AAer the Address register has been loaded with a wnie operauon to 03 CO. the 
next I/O wnte lo 03C0 loads the Data register. The flip-flop toggles each ume an L'O unte 
instruction is sent to the Attribute controller. 

5 Palene Address Source - Bit 5 must be cleared to 0 when loading the color Palette registers For 
normal operation, bit 5 is set to 1. This enables the video memory data to access the palert: 
registers. 

7.6 Reser^ 

3C1/3C0 Palette Registen Hei 00 Through OF Index-O-F R/U' 

Sil Descnption 

5-0 Palene • These bits allow a dynamic mapping between the text attribute or graphic color input 
value and the display color on the CRT screen. A logical 1 selects the appropriate color The 
palene registers should be modified only dunng the vertical retrace interval to avoid problems 
with the display image. These internal Palene register values are sent oflf the chip to the video 
DAC. where they in mm serve as addresses into the DAC internal registers. 

".6 Reserved 
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3C1/3C0 
M 

0 



3C1/3C0 

lit 

7^ 



Anribute Mode Control Register lndex-10 R/W 

Descntmon 

Graphics/ Alphanumeric Mode 

0 ■ Selects aJphanumenc mode. 

1 » Selects graphjcs mode 
Mono Emulation 

0 " Color emulation mode is set 

1 ■ Monochrome emulation mode is set. 
Enable line Graphics Charaaer Codes 

0 ■ The ninth dot will be the same as the background. 

1 ■ Enables the special line graphics charaaer codes for Monochrome emulation mode vvhen 
enabled, this bit forces the ninth dot of a line graphic charaaer to be identical to the eighth dot of 
the character, the line graphics charaaer modes for the Monochrome emulation mode are CO 
hex through DF hex. For chanaer fonts that do not use the tine graphics charaaer codes thjs 
range, bit 2 should be set to 0. Otherwise, unwanted video inibrmation will be displayed on the 
CRT screen. 

Enable Blink/Selea Background Intensity 

0 - Selects the background intensity of the attribute input, which was available on the 
Monochrome and CGA adapters. 

1 - Enables the blink attribute in text modes and blinking graphics modes. 
Reserved 

PEL Panning Compatibility 

0 - Line compare has no effea on the output of the PEL Panning register 

1 « A successful line compare tn the CRT controller forces the output of the PEL Panning 
registers to 0 until '^VSYNC occurs, at which time the output returns to its programmed value 
This bit allows a seleaed portion of the screen to be panned. 

PEL Width 

0 * All modes except for mode 13 hex. 

1 - The video pipeline is sampled so that 8-bits are available to selea a color in the 2^6<olor 
mode (hex 13). 

P5.P4 Selea • This bit selects the source for the P5 and P4 digital video bits that go off the chip. 

0 » P5 and P4 are the outputs of the Palene registers 

1 - P5 and P4 arc bits I and 0 of the Color Selea register. 



Index-n 



OverKia Color Register 
Description 

Overscan Color- This register determines the overscan (border) color displayed on the CRT 
screen. This border is a band of color around the perimeter of the display area. Its width is 
defined by the time when display enable and blank are both inactive and is not supponed in the 
40-coluffla text modes or the 320-PEL graphics modes, except for mode 13 hex. 
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3Ci/3'C0" 
Bit 

5,4 



6.7 



Color PItne Enable Register iiidei«i2 r/u 

Enable Color Plane - Setting any of these bits lo I enables the respecuve display mcmon color 
plane. 

Video Status MUX - Selects two of the eight color outputs to be available on the sutus pon The 
combinations available and the color output wiring are shown below. 
Color Plane Register Input Status Register I 
Bits 5.4 Bits 5.4 

00 P2,?o 

01 P5, P4 

10 P3. PI 

11 P7, P6 
Reserved. 



3C1/3C0 
Bit 
3-0 



Horizontal PEL Panning Register Index»13 R/w 

Description 

Horizontal PEL Panning . This register selects the number of picture elements (PELs) to shiit the 
video data horizontally to the left. PEL panning is available in both graphics and text modes In 
monochrome emulation text modes and modes 0*. l+, 3+ , the image can be shiftec 
maximum of 8 PEU. Mode 13 allows a maximum shift of 3 PELs. AJl other modes, ihe'.mage 
CM be shifted a maximum of 7 PEU. The sequence for shifting the image is as follows 



7^ 



l^l, Pining 
Register Valug 
0 
1 
2 
3 
4 
5 
6 
7 
8 

Reserved 



Number of PELs Shifted to 

0^ . 1^2^:?^ 7 7^ Ail Other MoH^ 

0 0 
1 

2 1 
3 

^ 2 
5 

6 3 
7 



3C1/3C0 Color Select Regimr i^dex-U rAV 

Bit Q^rmsa 

1.0 S.color 4,5 . Ttee two bits can be used in place of the P4 and P5 bits from the Attribute Palette 
rejw to foiin the 8^,it digital color value sent off-chip, this feature is used to rapidly switch 
between sets of colon in the video DAC 

3.2 S color 6,7 . These two bits are the two high-order bits of the 8-bit digital color value sent 

^'JH^^^ ""'^^ ^ ««Phi«> ^ attribute 

flored m video metnory becomes the 8-bit digital color value set off<hip to the video DAC 
n are also used to rapidly switch between sets of colors in the video DAC 

'•^ Reserved 
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The following registerj are cxtemaJ registers, the VGA controller oniv genratcs DACRDn/DACWRn and 
data for DAC. 

JC6 PEL Muk 

3C7 DAC State Register 

JC7 PEL Address (Head Mode) 

3C8 PEL Address (Write Mode) 

3C9 PEL Dau Register 



RAV 

RO 

WO 

RAV 

RAV 
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8 DC SPECIFICATION 
8.1 Absolute Maximum Ratings 


'Ambient Operating Temperature 


1 0-C to --70*C 




.'Storage Temperature 


1 -65'Cto-l50*C 




;jSuppl> Voluge 10 Ground Potential 


i -0.5V to -7.0V 




!| Applied Input Voltage 


i -O.5VIO+7.0V 





Siresses above those listed may cause pennanem damage 10 the devict. These are stress ratings onJy. Funcuonal 
operation of this device at these or any other conditions above those indicated in this data sheet is not implied. 
Exposure to absolute maximutn rating conditions for extended periods may affea device reliability. 
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8.2 DC Characteristics 

TA « 0* C (0 70* C. VDD - 5V +/- 3%, VSS - OV 



Symbol J Parafflcter 


Mio i Max ! Unit | Conditioo 


Notes 




Output Higb Voltage 


2.4 1 ■ i V 


U-400uA 






Output Low Voltage 




1 0.4 


V 


I--24mA 1 1.2 . 




Output Low Voltage 




0.4 


V 


I^-12mA j I 


!^ 


Output Low Voltage 




0.4 


V 


I^- 10 mA 


1 




Output Low Voltage 




0.4 


V 


I^-8mA 


I 




Output Low Volage 




0.4 


V 


I^-4niA 


1 


j| 1 Output Low Voltage 




0.4 


V 


I^-2mA 


1 




Input High Voluge 


2 


VCC-K).5 


V 


m 


3 




Input High Voltage 


^.5 


0.8 


V 


m 


3 


it^ — 


Schmitt Input Voltage 


2.4 


VCC-^.03 


V 


Schmin 


3 




CMOS Input Voluge 


3.8 


VCC^.3 


V 


CMOS 


3 ;: 


IjlLI 


Input Leakage Current 


-10 


10 


uA 




;i 


loLI 


Output Leakage Current 


•10 


10 


uA 




'i 


licc 


Operating Supply Current 




500 


mA 


Input-VCC or GND 
No Output Load 


<i 

11 

ii 


CI 


Input Capacitance 




8 


pF 




ii 


CO 


0;jtput Capacitance 




8 


pF 




;i 


fCIO I I/O Capacitance 




8 


pF 


1 ii 



Notes: Other than ISA bus interface and Monitor interface, there is no DC requirements on the outputs. The other 
interfaces only have AC requirements. 



1 Output Current (lol) Capabilities: 

24mA: SD[13:0)aSA) 

8mA: HSYNC. VSYNC 
2. Open Drain Outputt: 

24mA: lOCHRDY. CINTa, I016n, M16n, ZEROWSn OSA) 
3 Input Structufcs: 

TTL: All inputs 

TTL w/ puU-ups: ESYNC. EPDATA, EPCLK 
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9 AC SPECIFICATION 

All AC Timing Diagrams are nrictiy to show reiaiivc ummg from one signal to the next. These diagrams arc 
necessarily logically correa or complete. For better understanding of logical cycles for ISA, VL and PCI bus 
please refer to ihe respecuve specifications. 

The AC vaJues in here are design target values, not designed values or tested values. 



9.1 ISA Bus Timing 

9. 1. 1 ISA Mcoory Read/Write Timing 



1 


SymboJ 1 Parameter 


Mio 

(OS) 


Max 

(OS) 


Load ; Notes 
(pF) ! i 


Ij 


tBCLK 


ISA Bus Clock Pertod 


80 


1 — ^ — ^ 


ISAI 


tALE 


ALE Active to Inactive 


40 


; 1 • 


ISA2 


tLAS 


LA(23: 17) Setup to Falling Edge of ALE 


15 




! ; 


ISA3 


tLAH 


LA(23: 17) Hold from Falling Edge of ALE 


10 




it 

1 ! 


ISA4 


tM16 


M16n Active from Valid LA{23 : 1 7) 




40 


200 1 1 


ISA5 1 tASMC 


SA(16:0I & BHEn Setup to Memory Command Active 


20 






i 


ISA6 


tAHMC 


SA(16:0) Sl BHEn Hold to Memory Command Inactive 


20 






1, 


ISA7 


IMCP 


Memoiy Cotiunand Pulse Width 


80 






^1 


ISA8 


tows 


ZEROWSn Delay from Command 




10 


200 




ISA9 


IMRDY 


lOCHRDY Inactive from Memory Command Active 




30 


200 




jlSAlO 


tDVMR 


Read Dau Valid friom MRDn Active 




160 


200 


2 


ilSAll 


tDVRDY 


Read Data Valid from lOCHRDY Active 




50 


200 




|lSA12 


tDHMR 


Read Data Hold from MRDn Inactive 


0 




200 




ISA13 


tDSNfW 


Write Daa Setup to MRWn Active 


-45 








|ISA14| tDHMW 


Write Dau Hold from MWRn Inactive 


15 









Notes : 



This parameter is for refcrenoe oiUy, It is intended to be the recommanded maximum bus speed. The 
desi^of this oontroller. however is asynchronous to the BCLK, and therefore theoretically can run at 
^ BCUC as long as senip, hold and propagation delay timings met all the above specifications 
iDVMR is valid for memory mapped I/O only, which is standard memory read cycle (1 wait state). 
Normal read access to graphics memory requires wait states, and only tDVRDY is of interest. 
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ISA Memory ReadAVrite Timiog 



ALE 

LA(23;17] 
M16n 



tAL£ 



ILAS iLAH 
< X > 

VALID 



tMlti 



\ 



/ 



SA( 16:01. 
BHEn 



MWRn 
MRDn 



ZEROWSn 



lOCHRDY 



SD(15:0J 
(Read) 



SD[ 15:0J 
(Write) 




VALID 



tMCP 



\ 



J^'^fK Note 1 



\ 



tMRDY 
< >• 



\ 



tDVMR 



lOSMW 
< > 




f 



J 



/ 



tOHMR 



DVRDY 



VALID) 



tOHMW 



VAUD 



«Ar CONTAIN OAK 
CONFIDENTIAL 

Notes: II^^ORNATION SUBJECT 

TO PROTECTIVE ORDER 

1. ZEROWSn and lOCHRDY arc mutuaUy exclusive, oiUy one signal can be active ai lim The drawing 
merely indicates the AC timing of the signals^ but not the acmal logical cycle timing. 
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9.1.2 


ISA ROM 


Read Timing 


1] No 


Synbol 


rsramcicr 


1 Min 

1 (OS) 


j Max i Load | Notes 
! (ns) i (pF) ! 


ISA! 


lALE 


ALE Active to Inactive 


40 i 1 


j ISA2 


tLAS 


LA(23: IT] Setup to Falling Edge of ALE 


13 ! ! 


ISA3 


tLAH 


LAI23:17] Hold ftom Falling Edge of ALE 


10 




ISA4 


tM16 


M16a Active from Valid LA{23: 17) 




40 


! 200 


I 


1 ISA5 


tASMC 


SA(16:0I A BHEn Setup to Memory Conunand Active 


23 


1 14, 


ISA6 


tAHMC 


SA[16:0) & BHEn Hold from Memory Command Inactive 


20 


! 


ISA? 


tMCP 


Memory Read Command Pulse Width 


80 


; 


3 


ISA15 


CR£ 


ROMENLn Active from MRDn Active 




40 


i 50 


1.4 •'' 




tROMA 


ROM Data VaUdfrom SA[I4:0J 






! ^0 


1 2.3.4 




tROME 


ROM Data Vaiid from MRDn 




I2i/42S 


\ ^0 


2.4 li 


1 ISA16 


tBOSD 


BD(7:0J Valid to SD(15:0I Valid 




35 


i 200 






t244P 


ROM Data Vaiid to SD[!5:8} Vaiid through 244 Bufftr 




JJ 


200 


IA5 !! 


rsAioj 


tDVMR 


Read Data Valid from MRDn Active 




160/460 


200 


3.4.6 ii 


ISA12I 


tDHMR ] 


ftead Data Hold from MRDn Inaaive 


0 




200 


i; 



Notes : 
1. 



IlH^S?^? ^^^^ ^"^^ ^2 pieces). For 8^it ROM, M16n is not generated, 

ROMENLo IS *dont care', and no additional buffer required. 

l^J^'^'t^^'''!^^^'''^^- This is the required ROM access uming. Depending on tASMC 
. ilt.^^^ can be used to select the oortea ROM speed In general. 120ns ROM should be used 
for8.33MH2. Fatter bus wiU require fester ROM See note 4 for more details 
A/B where A is fiv 16-bit ROM, and B is for 8-bit ROM. 

If 

^ tDVMR-tROMAHASMC-^DSD for 8-bii ROM, or for SD{7:01 of 16-b.! 
^P^Jf^S'^'^OMAHASMC^U for SDH5:81 of I6^)it ROM. If tASMOtROMA-tROME 

^""^ ^-^^ SD[7:0I of l<Hbit ROM. and tDVMR-tROME+l244 

for SD[15:8J of 16-btt ROM 

TTiii ^»ecifkation is for reference The gcncraJ rule of thumb is that the speed of the 244 buffer 
should not be more than tBDSD. See note 4 for more details. 

^^^^^^^^ ^ w hased on 8,33MHz bus, this number is reduced for fester bus, and there is no 
ffanrtara for il 
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ISA ROM Read Timiog 



ALE 



LA(23:171 



Ml6n 



SA(16:01 
BHEn 



MRDn 



ROMElSTLn 



BD(7:0) 



SDI15:01 
(8-bit ROM)' 



SD(7:0) 
(16-bit ROM)" 



tLAS ILAH 
< X > 









tMi6 
< — ^ 


\ 


/ 












tASMC 


tMCP 


lAHMC 

>^ ^ 



\ 



/ 



\ 



< ^ 



tROUE 



VALID 



> 
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ISA GcneraJ I/O Access Timing 





Parameter 


(OS) 


Max 

(OS) 


Load j Notes 

(pF) ; 


ISA17 


1 tASIO 


SA( 15:0| & BHEn Setup to I/O Command Aoive 


25 




ISAJ8 


tAHIO 


SA(15:0| & BHEn Hold from I/O Command Inactive 


25 




ISAI9 


aocp 


I/O Command PuJse Width 


115 


— H-M 


|lSA20 


aoi6 


10 1 6n Active from Valid S A( 1 5 :0) 




60 1 200 1 W 


|lSA2l 




Read Oau Valid from lORn Active 




70 1 200 ;| 


|ISA22 


tDVRDY 


Read Data Valid from lOCHRDY Active 




50 1 200 1 II 


ISA23 


tDHIR 


Read Dau Hold from lORn Inactive 


0 




200 1 ti 


|lSA24 


tDIVW 


Write Dau Valid from lOWn Active 


.55 






ISA25 


tDHIW 


Write Data Hold from lOWn Inactive 


15 






rSA26 


aORDY 


rOCHRDY Inactive from I/O Command Active 




30 


200 ! 1 !j 



Notes . 



1 « "onnally no. needed for I/O cycles. It is needed for special i«set sequence and power savtng 
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ISA CcnerftJ I/O Access Timing 



SA|160|, ^ 
BHEn 



I016n 



lORDn 
lOWRn 



lOCHRDY 



SD[15:0J 
(Resd) 



SD(15:0] 
(Write) 



U0I6 

< ^ 



tASlO 

V 



\ 



\ 



UORDY 
< ► 



\ 



VAUD 



UOCP 



tDVIR 



lAHIO 



/ 



tDKDl 



tOVRDY 



torvw 




lOHIW 



VAUD 



r 
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9.1.4 ISA OAC Sl Auxiliary I/O Timing 



,j No 1 Symbol 

1 ' 


Parameter 


Mio 1 Mai 
(at) i (OS) 


Load : Notes 
(pF) 


jlSAl?! lASIO 


S A( 1 3 :0| A BHEn Setup 10 I/O Command Acuve 1 23 1 1 


!|ISA18 tAHIO 1 SA(1 5 :0]&BHEn Hold from I/O Command Acuve i 23 




ISA19| tlOCP 


I/O Command Pulse Width 


115 


i : 


USA27 


tICDC 


OAC Command Delay from I/O Command 




25 


50 ; 




tRLQV 


DAC Data Valid from DACRDn 




S95 


so \ \ '\ 




toms 


SD[I5:0] Valid from lORDn for DAC or Auxiliary Cycle 




460 


200 \ 2 ; 


ISA23 


tDHIR 


Read Data Hold from lORn Inactive 


0 




200 i 


|lSA24 


IDVTW 


Write Dau Valid from lOWn Active 


35 






IISA25 


CDHIW 


Write Data Hold from lOWn Inactive 






ISA28 


tDWP 


DACWRn Pulse Width 


70 






|ISA29| tSDBD 


SD(7:0| Valid to BD(7:0] Valid 




40 


50 1 


ISA30 1 iBDSD 


BD(7:0I Valid to SD[13:0I Valid 




40 


200 i| 


ISA3li tACSn 


Auxiliary Chip Select Delay from SA( 13:0| 




20 


50 1! 



Notes : 



I This is for reference only. This specification belongs to the DAC I/O access time. 
^ 1^1}^!^^ reference only. This is the specification for 8^it I/O ISA bus. The real data valid Ume for the 
DAC Should be calculated as follow: iD VIR*trCDC'»"tRLQV-KBDSD. 
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ISA DAC it Auxiliary I/O Timiog 



SA(16:0). 
BHEn 



ACSn 



lORDn 



DACRDn 



BD[7:0] 
(Read) 



SD(15:0] 
(Read) 



lOWRji 



DACWRn 



SD{ 15:0] 
(Write) 



BDI7:0I 
(Write) 



VAUD 




IDVIW 



tDHIW 
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9.2 VL Bus Timing 

9.2. 1 VL Bus Interface Timiac 



i No 


Symbol 


Parameter 1 Mid 

' (ns) 


Max 

(n$) 


Load i Notes 

(pF) ' 


i VLl tlPRCKP 


rroccssui v,»iocx fxnoa 


20 




I VL2 llPRCKW 


rxuccsisor \.riocx mix wiqui 


8 


i ! 


VL3 


tPRCKR 


Processor Clock Rise/Fall 




2 ! i 


VL4 


tSADS 


ADS Setup Time 


4 




i ; 


VL5 


tHADS 


ADS Hold Time 


2 


i ! 


vu 


tSSA 


Address Setup Time 


4 






tHSA 


Address Hold Time 


2 1 1 




VL8 


tSS 


Status Setup Time 


4 






i 


1 VL9 


tHS 


Sutus Hold Time 










VLIO 


tLBSEL 


LBSELn Valid from SA(31:2) & Status 




20 


25 


! 
f 


VLU 


tSRDY 


SRDYn Delay Time 




13 


75 


1 


1 VL12 


iSSRDYl 


SRDYI Setup Time 


5 






i 


1 VLi3 ItHSRDYT 


SRDYI Hold Time 


2 






1 

1 


1 VLU 


tVRD 


Read Data Delay Time 


3 


14 


125 




VL15 


tHRD 


Read Data Hold Time 




2 


125 




VL16 


tSWD 


Write Data Setup Time 


4 








VLI7 


tHWD 


Write Data Hold Tmie 


2 
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VL Bus loterfice Timiog 



PROCLK 



ADSn 



BEn[3:0J 
MlOn. WRn 



SA[31;2] 



LBSELn 



SRDYn 



SRDYln 



SD[31:0| 
(Read) 



SD(31:0J 
(Write) 




ISSRDYI < > < ^^^^ 



\ f 



IVRD iHRD 
< > < ► 



tSWD tHWD 
< >< ► 



VAUD 



> 
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9.2.2 VL ROM Read Timiog 



No 


1 Symbol 


Paramcier 


\ Mid 

1 (01) 


\ Max 

1 (05) 


1 Uad 
! (pF) 


Notes 

r 


VL4 




ADS Setup Time 


! 4 


1 


] 




V/T < 


tHADS 


ADS Hold Time 


1 2 


! 


i 




V! A 


tCC A 


Address Setup Time 


4 


i 


VT 7 




Aooress no id Time 


2 


i 






Status Setup Time 


4 


1 ! 


VT 0 




ocatus rioia 1 une 


2 




VT IS 

VLiiO 


UA/C 


n^Ca* ^-.l-- . f_.i. ■ _ TC A^\./n 

uucn ueiay zrom aumd 




25 


1 50 


i •! 


ISA3 


tASMC 


SA(14:0] Setup to MRDn Active 


23 


1 i ': 


ISA6 


tAHMC 


SA(14:0] Hold from MRDn Inactive 


20 1 : i 






Read Data Valid from MRDn Active 




460 


: 200 


1.3 




tADSIC 


ISA Command (KiRDn) Active Delay from ADSn 




'> 


i 


; 1.2 >, 




tROKiA 


ROM Data Valid from SA[ 1 4:0] 




448 


1 SO 


i 1 i; 




tROME 


ROM Data Valid from MRDn Active 


1 


425 


1 50 


i 1 11 




tROKfO 


ROM Data Float from MRDn Inactive 


0 


I 50 j 1 ii 




tJOP . 


fSACMD Active from MRDn through LSIO 




35 


50 \ I W 




t245P J 


ROM Data Valid to SD[7:0] Valid through 245 Buffer 




35 


200 


ii 






OOEn Valid to SD[7:0J Valid through 245 Buffer 




35 


200 


1 :| 




(2450 SDf7:0J Tristattd from DOEn Inactive through 245 Buffer 




35 


200 


1 Ii 



Notes : 



1 These panuMen are for refereooe only. 

2. This parameter is chipset dependent A reasonable calculation for tADSMC should be as follow 

tADSMC-(2»lPRCKPM2»tBCLK). 
3 This is the required specification for 8*bit Memory on ISA bus. The actual timing can be calculated in 

two diflferent ways, whichever worst is the number to use. I) tDVMR-tROME+t245P or 2) 

lDVMR-tROMA+l245P-iASMC. 
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VX ROM Read Timing 



PROCLK 



ADSn 



BEnf3:0I 
MIOn. 



SA(3l:2) 



LBSELd 



tSADS XHADS 
> 




tSSA 



C2'* C t2 43, 




VAUD 



VALID 



IHS 



IHSA 



SRDYn 

VLSIDE 
ISA sn>£ 



SA[ 14:01 
MRDn 
ISACMD 
DOEn 

BD(7:0) 
SD[7:0| 




lASMC 



\ 



VAUD 



iDOE 
< > 



iROME 



\ 



f 



\ 



tDO£ 
< 



VAUD 



VAUD 



ATI033425 



Oak Tecfaoolosy, Inc 



121 



Compaoy CoandcotiaJ 

NAY CONTAIN OAK 
CONFIDENTIAL 
INFORMATION SUBJECT 
TO PROTECTIVE ORDER 



Spitfire DesifB Spccificitioa 



10/25/93 



9.2.J VL DAC I/O Read Timiog 



j No 


Symbol 


Parameter 


Mia 


Max i Load | Notes i 
(OS) I (pF) 1 i 


VL4 


tSADS 


ADS Setun Time 


4 


! ' : 


j VT5 


iHADS 


ADS Hold Time 


2 




VL6 


(SSA 


Address Setup Time 


4 




I 

! : 


VL7 


iHSA 


Address Hold Time 


2 




! ! 


vu 


tSS 


Status Setup Time 


4 








VL9 


tKS 


Sutus Hold Time 


2 






1 




tlOP 


ISACMD Active from lORn through LSIO 




35 \ SO \ 1 1 


VL18 


tDOE 


DOEa Delay from ISACMD 




25 


50 




VL19 


aCDC 


DAC Command Delay from ISACMD 




25 


50 ! 4 1 




L4DSIC 


ISA Command (lORn) Active Delay from ADSn 




7 




1.2 ii 


1 tRLQV 


DAC Data Valid from DACRDn 




395 


50 


I il 




toms 


SD[15:0] Valid fi^m lORDn for DAC Cycle 




460 200 






t245P 


DAC Data Valid to SD[7:0] Valid through 245 Buffer 




40 j 200 


I 



Notes : 



1 These parameters are for reference only. 

2. Thid parameter is chipset dependent A reasonable calculation for tADSMC should be as follow; 
tADSMC-(2»tPRCKPH2*tBCLK), 

3 This is the required specification for 8-btt Memory on ISA bus. The actual timing can be calculated as 
follow: tDVIRg-tlOP+tICDC+tRLQV+a45P. 

4 Although this parameter is similar to ISA27 parameter, it is essential to test this under VL configuration 
because the address decoding is from VL bus. 
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\X DAC I/O Read Timiog 



PROCLK 



ADSn 




BEn[3;0] 
MIOn, 



SA(3I:2| 



iSADS tHADS 
► 



/ 



ISS 



ISSA. 



VALID 



VALID 



tHS 



IHSA 



vlsideT 



SA[3:01 



VALID 



lORn 



isacmd 



DACRDn 



DOEn 



BD(7:01 



SD(7:01 



\ 



/ 



UCDC 



\ 



IDOE 
< — ► 



\ 



tBLDV 

^ 



(D»TO 



t245F 



/ 



\ 



UCDC 



/ 



tDOE 
< > 



VAUD 



VAUD 



i2450 

> 
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9.2.4 


VL DAC I/O Writt Timing 


1 No 


dyniDol Parameter 


Mio 1 Max 1 Load j Notes 
(ni) i (ns) ; (pF) i 


1 


' VL4 


tSADS ADS Setup Time 


4 1 1 1 J 


VL5 


tHAOS |aOS Moid Time 






VU 


tSSA 1 Address Setup Time 




■ ' :'t 


VL7 


tHSA Address Hold Time 




! ! i; 


vu 


tSS IStanis Setup Time 




■ i 1 


1 


tHS jStacus Hold Time 




1 J :! 




tJOP \lS4CMD Active Jrom JOWn through LSIO 




35 \ 50 \ 1 • 


1 VL18 


tDOE DOEn DeUy from IS ACMD 




23 1 50 i ;! 


j VL19 


tlCDC IdaC Command Delay from ISACMD 




25 i 50 i 2 • 


|ISA24 


tDVIW Write Dau VaUd from lOWn Active 


35 


1 i il 


|lSA28 


iD WP D AC WRn Pulse Width 


70 


1 . ! !l 




t243D j DA CWIOf Valid to BD[7: 0] Valid through 245 Buffer (DIR) 




35 


50 \ \ '\\ 




t245E j DOEn Valid to BD[?: 0] Valid through 245 Buffer (OEn) 




35 


SO \ I i 




t245P \SD[7:0] Valid to BD[7:0] Valid through 245 Buffer (A-B) 




35 


50 \ I j 



Notes : 



I These parameten are for reference only. 

2. Although this parameter is similar to ISA27 parameter, it is essential to test this under VL configuratii 
because the address decoding is from VL bus. 
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VX DAC I/O Write Timing 



PROCLK 



A0Sn 




BEn(3:0I 
MIOn, 



SA(31;21 



tf^yS IHADS 




tSSA. 



VAUD 



VAUD 



iHS 



tHSA 



vlsideT 

ISA SIDeT 



SAf3:0) 




VAUD 



lOWn 



ISACMD 



DACWRn 



DO£n 



SD(7:0] 



BD(7:0] 



\ 



\ 



/ 



\ 



\ 



tDVIW 



S245E ^ 



tDOE 



/ 



VALID 



VAUD 
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9.3 PCI Bus Timing 

9.3. 1 PCI Bus Clock Requirement 



ii 


Symbol 


Parameter 


Mio 

(OS) 


Max 

(OS) 


Uad 

(pF) 


Notes :: 


pen 


tPCKP 


PCI Bus Clock Period 


30 




i 


PCI2 


iPCKL 


PCI Bus Clock Low Time 


12 




i 


1 PCI3 


tPCKH 


PCI Bus Clock High Time 


12 




! 



/ 
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9.3.2 PCI Buj Timiog (lUad Operation) 



\ No 


j Symbol 


Parameter 


j Mio 

1 (OS) 


1 Max 

i (OS) 


1 Load i Notes 
! (pF) i 


i| PCI4 


iSPCI 


Input Setup Time to CLK 


1 7 


1 


i 


1 PCI5 


iHPCI 


Input Hold Time to CLK 


1 0 




, 


jj PCI6 


tPPCI j 


Ouput Propagauon Delay from CLK 


1 2 


11 


0/50 ; 1 



CLK 

FRAMEn 

AD(3l:01 
C/BEn(3:01 

IRDYn 

TRDYn 
DEVSELn 




tspci iHPa 



CP:OI 



X 



B£ii(3:0) 



iSPCI 
< > 



\ 



tfPCI iPPCI 



A / — \ 



IPPCI 



\ 



Notes : 



1 Minimum liming is when load-OpF, and maximum timing is when load-50pF 
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9 J.3 pa Btti riffliog (Write Operation) 



CIK 



FRAMEn 



AD[31:0| 



IRDYn 



TRDYn 



DEVSELn 




tSPCI 



tSPa tHPQ ISPCI 
< X >< ► 



tHPCI 



iSPCt 

< > 



iHPCI 



\ 



iPPCI 



tPPCI 



\ 



tPPCI 



\ 



iHPCI 



/ 



^ADDRESS 


DATA-l 


^ DATA-2 


X "^^^-^ > 


tSPCl tKKJ 
< X > 












X BE«(3«K X 


BEn(3:0].3 ^ 



y V. 



IPPCI 
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CLK 



RHJn 



GNTn 




\ 



7 



9.3.5 PCI Bus Master Read/Write Timing 



CLK 



FRAMEn 



AD(31:0) 
(Read) 

C/BEn(3:0) 
(Read) 



IRDYn 



TRDYn 



DEVSELn 



AD(31:0) 
(Wnie) 



C/BEn|3:01 
(Write) 




IPPCI 



\ 



IPPCI 



tPPCI 



ADDRESS 



iPPCI 



tPPCl 



CP:0| 



X 



BEnPrO) 



tSPCI 



\ 



(PPCI 



DATA-l 



BEa(3:0)-l 



BEa(3;0)*3 
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9.J.6 PCI ROM Read Timing 



1 No 




Parameter 


Mia 

(Dt) 


Max 

(01) 


Uad 

(PF) 


Notes 


PCI4 


iSPCI 


Inpui Setup Time to CLK 


7 




i 


PCI3 


iHPCI 


Input Hold Time lo CLK 


0 




i 


PCI6 


tPPCI 


Ouput Propagation Delay from CLK 


2 


11 


0/50 1 I 


1 PCI7 


tROMEhO. 


ROMENLn Delay from CLK 




25 


30 1 




tROMA 


ROM Data Valid from RA[I4:0J fADf30:J6J) 




120 


50 


2 ]' 


j 1 tROKfE 


ROM Data yalid from ROMENLn 




60 


50 


2 'i 


I 1 tROMO 


ROM Data Float fir>m ROMENLn 






50 \ 2 ' 



Koies : 



1 Minimum timing is when load^pF, and maximum liming is when load-50pF 
2. These parameters are for reference only. They can be used to choose the appropriate EPROM speed 
These requirements are based on the bus clock being 33MHz. 
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PCI ROM Read Timing 



* 2 3 4 3 6 t'12 9/13 10/14 15 



16 17 It 19 20 21 



CLK 



FRAMEn 



riTLfi/wifimruarLnunjuirmj 



IPPCI 




ROMENLn 



\ 



OtOMEKL 



/ 



CmEnl2:0] 



[RDYn 



. Ml 



EMORY READ COMMAND 



BEfl|3:01-l»0(32.BrrR£AD) 



TRDYn 



DEVSELn 



\ 
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9.3.7 PCI DAC A Auxiliary I/O Timiag 



No 


1 Symbol 


Parameter 


Mto 
(nj) 


Max 

(OS) 


Load 

(pF) 


Notes j 

i 


PCI4 


i tspci 


Input Setup Time to CLK 


7 


1 : 


PCI5 


tHPCI 


Input Hold Time to CLK 


0 


• i i, 


PCI6 


tPPCI 


Ouput Propagation Delay from CLK 


2 


11 


0/50 


1 II 


PCI8 


tARS 


ARS[3:0] Delay from CLK 




25 t 


50 


H 


PCI9 


tADC 


Auxiliary or DAC Command Delay from CLK 




25 1 


50 


■ i! 


PCIIO 


tBDAD 


BD(7:0] Valid to AD[31;0| Valid 




40 i 


50 


1 

! 


PCI 11 


tADBD 


AD[31:0] Valid to BD(7:0] Valid 




40 ! 


50 


• ! 


PCI12 


tHADC 


BD(7:0] Valid Hold from DACWRn/AWRn Inactive 


IPCEP 


! 50 


j 




tRLQV 


BD[?:0] Valid from ABDn or DACRDn 




65 \ 


SO 


2 li 



Notes : 

1. Minimum timing is when load^F, and maximum timing is when load"50pF 

2. This parameter is for reference only. They can be used to choose the appropriate DAC or Auxiliary I/O 
speed These requirements are ba^ on the bus clock being 33MHz. 
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PCI DAC & Aunljar> I/O Tiniog 

' ^ ^ < 5 6 7 8 9 10 11 12 13 U i; „ ,g 



CLK 



FRAMEn 

tPPCI 



-Wrre COMMAND 



/-«£AD COMMAND ^ ^ —v^ 

C/BEn(3:0| ~\_ A ) ( X V 

ARS(30] X X 

\ / 



DACRDn 
ARDn 



. ^ lADC 

DACWRn ~ 
AWRu 



BDI7:0| 



IRDYn 



TRDYn 



DEVSELn 



\ r~ 

< *^^> tADBD iHADC 
/^^^^^^■■^^^^^^ ^^^^^ ^"—^ p 

^ RJEAD VALID ^ ^ WRITI VAi fr> 



V/ 

\ _y — \ A 
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9.4 DAC loterface Timing 

9.4.1 DAC Pixel Port Interface Timing 



No 


Symbol 


Psrameter 


Mia 

(Bl) 


Max 

(OS) 


Load 1 Notes 

(PF) 1 


j DACl 


tVCKP 


Video Clock Period 


9 1 j i 


|daC2 


(VCKL 


Video Clock Low Time 


3 1 i ! 


IdaC3 


IVCKH 


Video Clock High Time 




1 1 ■ : 


|daC4 


iCHCH 


Pixel Clock Period 




! 50 i 1 . 


DAC5 


tCLCH 


Pixel Clock Low Time 




1 50 


DAC6 


iCHCL 


Pixel Clock High Time 




1 50 1 . : 


DAC7 


iPVCH 


PI23:0) Setup to PCLK 




i 50 


1 i 


DAC8 


iCHPX 


P(23:0JHold to PCLK 






50 




DAC9 


tBVCH 


BLANKn Setup to PCLK 






50 


1 il 


DACIO iCHBX 


BLANKn Hold to PCLK 






JO 


i 



tVCKH ^ ^ 

vcuc / \ / \ / 

iVCKL ^ ^ 

< > ^ tCHCH ^ ^ tCHCL ^ 

^ tPVCH tCHPX ^ < > 

X X-___XZI 



BLANKn 
HSYNCVSYNC 
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.4.2 DAC Interface - Attribute Mode 0. VGA Mode 13 (8bpp. 8-bit port) 



VCLK 
PCLK(I) 
P[3:0) 
• P[7:41(2) 

BLANKn , 

Notes: 



AAAAAA/VWW 




OVERMAN ^PDCELO )^PIXEL1 )^"^^2 ^ PDCEL3 ^ 



PIXEL 4 



OVERSCAN 



Pim3 ^ PDCEL4 



1 PCLK frequency is half that of VLCK frequency. 

2 Nible P[7:41 is one VCLK delayed from nible P(3:0J for the same pixel. 
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9.4.3 DAC laterface - Anribute Mode 1 (4bpp, 8-bit pon) 



VCLK(l) 



PCLK 




P(3:0I 



y roCELO y PtX£L2 )^ PDCEL4 ^ PKEL6 ^ PKZLi 



OVERSCAN Y PDOLO 



P[7:4) 



OVERSCAN X PKEL I 



) ( PPgLi y PD(EL3 )^ PtXELa y PDffiL7 ) ^ PKEL9 



BLANKn 



Notes: 



I The VCLK frequency is only half of the nonnally required frequency. For example, normal frequency for 
1280x1024 70H2 is l35MHt but it only has to be 67.5MHz for this mode. 

9.4.4 DAC Interface - Anribute Mode 2A (8bpp, 8-bit port) 



VCLK 



PCLK 




P(7:01 



OVERSCAN Y PDCELO 



) ( roCELO y PtXELI )(~PIXEL2 )( PDCEL3 ^ 



P(13:8I 



BLANKn 




/ 
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9.4.5 DAC Iflterfice . Anribute Mode 2B (15/16bpp, 8-bit port) 



VCLK(l) 



PCLK 



Pr;0|(2) 




POCELO 



PDCEL I 



OVERSCAN ^ BYTEO/I BYTI lA) ^ ZYTZm ^ BYTC3/3 ^ BYTE 4 5 



P(15:8J 



BLANKn 



Notes: 



1 VLCK frequency is twice that of iwnnally required frequency. For example, the normal frequency for 

640x480 60 Hz is 25MHz, but it has to be 50MHz for this mode. 
2. The pixel dau ordering can be byte 0. byte 1, byte 2, byte 3. ... or byte 1. byte 0. byte 3. byte 2 

depending on £R38b4. 
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9.4.6 DAC iBtcrftce • ARribute Mode 2C (24bpp, S-bit pon) 



VCLK(l) 



PCLK 



P[7:0I(2) 




PKELO 



PIXEL I 



OVERSCAN )^ BYTEO/a ^ BYTt i I/: " " ^^YTtZn )^ BYTI 4 



P(15:81 




BLANKn 



/ 



Notes : 



1. VLOC frequency is three times that of nonsaUy required frequency. For example, the normal frcquenc\ 
for 640x4?.0 60 Hz U 23MHz, but it has to be 75MHr for this mode. 

2. The pixel data ordering can be byte 0, byte I, byte 2, byte 3. byte 4. byte 5 ... or byte 2. byte I, bne 0 bne 
5, byte 4. byte 3. .... depending on ER38b4. 



MAY CONTAIN OWC 
CONFIDENTIAL 
IMFOBVkTION SUBJECT 
TO PROTECTIVE ORDER 

ATI033442 



Oak Technolofy* Uc 



138 



Compaay Conridcotial 



Spitfire Design Specincitioo 



10/23/93 



9.4.7 DAC Interface - Attribute Mode J (24bpp, 16.bit port) 



VCLK(l) 



PCLK 



P(7:0|(2.3) 




OVERSCAN ^ BmO/2 ^ BYTI 3/3 8^4 ^ bYTC &t y 



PI15:8I(2.3) 



BLANKn 



/ 



Notes 



* MO^?R??n"r^*.%^^^ For example, the normal frequency for 

640x480 60 Hz IS 25MH2, but It has to be 37.5MH2 for this mode 

5. byte 4. byte 3 depending on ER38b4. ' -^^^-^J^c 

3 The third byte of a pixel is always on the high byte of P bus (P(15 :8]). 
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9.4.8 DAC lottrfacc - Anribuu Mode 4 (8bpp, 16-btt port) 



VCLK(l) 



PCLK 




P(7:0J 



OVERSCAN Y PDCS.0 



^ PDCg,0 y PIXEL 3 y PIXEL 4 ^ PIXEL6 ^ PIXELS 



P[15:8] 



OVERSCAN Y PDCEL 1 



^ PPCELI y PD(EL3 y PPCL3 ^ PIXEL? ^ PDOEL* 



BLANKn 



/ 



Notes . 



1 The VCLK fitqueaey is only half of the noniuUly required frequency. For example, normal frequency for 
1280x1024 70Hz is 135MHz, but it only has tr be 67.5MHz for this mode. 
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10/25/9 J 




pe pixeJ data ordering can be byte 0, byte I, byte 2. byte 3. ... or byte 1. byte 0. byte 3 bvte 2 
depending on ER38b4. * 
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9.4.10 DAC Interface - Attnbute Mode 6 (32bpp, 16.bit pon) 



VCLK(l) 



PCLK 




P(7:0I 


OVERSCAN ^ 


^ BYTEO 


X 


^ BYTE 4 ^ BYTC4 


^ 8VTE8 




i 


# 








P(15:8J 


OVERSCAN ^ 




X 


X am, X 





BLANKn 



/ 



1 VLCK frequency is twice that of nonnally required frequency. For example, the normal frequencv for 
640x480 60 Hz is 25MH2, but it has to be 50MHz for this mode. 
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•» 4.n DAC Interface - Attribute Mode 7 (24bpp. 24-bit port) 



VCLK 



PCLK 




P[7:0|{1) 



P[13:81(l) 



OVERSCAN 



^ BYTEO/I ^ BYTE3/3 ^ Bm&/1 ^ Bm9/U ^ BYTE 11 U 



^ PIXn,0 PIXEL 1 



PKE3.2 PKEL3 



PIXEL 4 



OVERSCAN 



^ BYTtl ^ BYTE 4 ^ BYTZt ^^^YTE 10 ^ BYTE 13 



P(23:16J(1) 



OVERSCAN 



^ BYTE:/0 ^ BYTE 5/3 ^^BYTEt/tf ^ BYTE 11/9 ^ BYTE M/n 



BLANKn 



/ 



Notes : 



I The puei data ordering can be byte 0. byte I, byte 2, byte 3, ... or byte 2, byte 1, bvte 0, byte 5, 
depending on £R38b4. 
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9.5 Memory Interface Timing 
9.5. 1 Memory Clock Requircmeot 



i No 1 Symbol 


Parameter 


Mio 

(OS) 


Max 1 Load | Notes . 
(OJ) 1 (pF) i 


1 MI I tMP 


Memory Clock Period 


13 


25 ! ! 1 • 


M2 I iMCKL 


Memory Clock Low Time 


6 1 1 ; 


1 M3 j tMCKH 


Memory Clock High Time - 


6 


i \ ;. 



IMCKH ^ " 

/ \_y \ / \ / 

^ tMcig^ ^^^^^ ^ ^ 



Notes : 



1 The maximum requirement is lo guaranteed minimum bandwidth required at MD16 to run normaJ VGA 
modes. 
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9.5.2 Prosnfflmabie Paramcten 



1 No 

t 


Symbol 


Parameter 


Mio 
(IMP) 


Max 1 Rcgifter Notes 
(tMP) 1 


1 M4 


tRP 


RASxn Prechargc 


1.5 


5 (ER26(3.1.0) 


;i M9 
.1 


(CP 


CASxn Precharge 


0.5 


2 1 ER27(1 


01 ^ 


j M8 1 iCAS iCASxn Pulse Width 


1 


2.5 1 ER27f2 


n 


;i I tRCPD jRASxn Low to CASxnPrechargc Delay 


I 4 1 ER27(5 


4| 



^vwwwwwv 



RASxn 



CASxn 
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9.5.3 Memory laterftcc Tiniag 



j No j Symbol 


Parameter ^ j Mio 

1 (tMP. 


Max 

► (IMP 


ToL 

1 (DS) 


Load 
(pF) 


1 : Notes 




tRC 


Random Rd/Wr Cycle time 


5 


/i i 1 ! i 




tPC 


Fast Page Mode Cycle Time 


2 


^ i ! 1 




tRAC 


\ Access Time From RASft 


3 


8 


! i I 


il 


\ tCAC 


Access Time From CASn 


I 


2,5 


1 i 1 


! 


(AA 


Access Time From Col. Addr. (MA) 


2 


4 


1 1 1 


1 


tCPA 


Access Time From CASn Precharge 


^ j ^ 


■ j ' 


j 


tOFF 


Output Buffer Tum^ff Delay ••• 


y 


2 




1 1 




IRP 


RASn Precharge Time 


1.5 


5 


1 100 ! 


1 


tRAS 


RASn Pulse Width 


3 


8 


i 100 


i 2 


M6 


tRSH 


RASn Hold Referenced to CASn 


I 


2 




100 




M7 


tCSH 


CASn Hold Referenced to RASn 


3 


8 




100 1 


M8 


ICAS 


CASxn Pulse Width 


1 


2.5 




100 1 


M9 


tCP 


CASxn Precharge Time 


0.5 


2 




100 ! 


MIO 


tRCD 


RASxn to CASn Delay Time 


1.5 


6 




100 1 


1 Mil 


tRAD 


RASxn to Column Address Delay Time 


1 


4 




100 i 


1 M12 


lASR 


Row Address Setup Time 


0.5 


. 1 




100 j 




tRAH 


Row Address Hold Tune 


i 


1.5 




100 t 


M14 


lASC 


Column Address Setup Time 


0.5 


2 




100 


MI5 


tCAH 


Column Address Hold Time 


1 


2.5 




100 




M16 


tAR 


Column Address Hold Ref. to RASxn 


3 


8 




100 


2 


M17 


tRAL 


Column AddrKs to RASn LmH Tim* 


2 


4 




100 




M18 


tWCH 


WExxn Hold Ref. to CASxn 


1 


2 




100 




M19 


tWCR 


WExxn Hold Ref. to RASxn 


3 


8 




lOO 




M20 


tWP 


WExxn Pulse Width 


1.5 


2.5 




100 




M21 


IRWL 


^VExxn to RASn Lead Time 


1.5 


2.5 




100 


2 


M22 


tCWL 


WExxn to CASn Lead Time 


1.5 


2.5 




100 






twcs 


WExxn Setup to CASxn 


0 


0.5 




100 




\a4 


CDS 1 


Setup to CASxn 


1 


2 




100 




M25 


tDH I 


^ Hold to CASxn 


I 


2 




100 




M26 


tDHR 1 


^ Hold Ref. to RASxn 


3 


8 




100 




M27 1 iCSR < 


"ASn Setup to RASxn (Ref. Cycle) 


0.5 


1 




100 


3 


M28 


iCHR ( 


:ASn Hold to RASxn (Ref. Cyde) 


2 


2.5 




100 


3 



Notes : ^ 

ATI033450 

1 These parameters are for reference only. 

2. TTic maximum specified is for maximum programmablefor a single cycle, u is not the absolute maximum. 
3 These parameters are for CAS-Bcfore-RAS refresh only. 
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Memor> biterftce Timiog 



MCLK 



^AAAyVWVWW 



MA(9:0) 



ROW AODR£SS ^ COLADDR ^ COL ADDR ) ^COL ADDR. 



iRC 



RASxn 



CASxn 



MD(63:01 
(Read) 



MD(63:0| 
(Write) 



v_/ 



WExn 



lAR ^ 



< S^i^ 



X 



uus 



z 



7 



tCSH 



iRAC 

< — ► 



<D—cy-<D 



tOKR 

< — -— ^ 

Ids tDH 



< > 



tRWUWP 



tWCR 



\ 



CASxn 
(Refresh) 



\ 



/ 
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9.5.4 Sundtnl Memory Design for 70ns Sl 45ns DRAM s 







DS 


1 50MH 


izjOS 


I 50Mh2|DS 


2 66MH 


2 DS2;66MH2 




Half dock option 


ofl 


r 


on 




ofl 




on 


J 1 




Memory Clock Period 




2 


0 


2 


. i , 


3 


I3j 




Random RdAVr Cycle time 




7 14 


0 


7 14 


0 6| 9 


0 


6 90 


jt«: 1 Fast Page Mode Cycle Time 




2 4^ 


0 


2 44 


f) 


2 30| , 


2 30 


It^AC 1 Access Time From RASn 




4 81 


3 


1 » 


) 1 


5 52.3 3.5 52.5! 




Access Time From CASn 




1 2( 


) l.i 


J 3( 


) 


I 1. 


5 1.^ 






Access Time From Col. Addr. (MA) 




I U 


) : 


E 4C 


) : 


t 3C 


) : 


I 3oi 




Access Time From CASo Precharge 


* 


E 4C 


) : 


4C 


1 : 


3C 


) 2 


30 i 




Output Bufifer Turn-cff Delay *** 


I 


2C 


► 1.3 


25 


1.3 


18.S 


I 1.3 


18. si 


'm 


RASn Precharge Time 


3 


60 


3 


60 


2 1 


37.5 


2.3 


37.3ji 


<M> 


RASn Pulse Width 


4 


80 


4 


80 


3.3 


52.5 


3.5 


52 5i 




RASn Hold Referenced to CASn 


1 


20 


1.5 


30 


I 


15 


1.5 


22.5 




CASn Hold Referenced to RASn 


4 


80 


4 


80 


3.3 


32.51 3.5 


52.51 


L, 


CASn Pulse Width 


1 


20 


1.5 


30 


1 


13 


1.5 


22 5 




RASn to CASn Delay Time 


3 


60 


3 


60 


2.5 


37.5 


2 


30 




RASn to Column Address Delay Time 


1 


20 


1 


20 


1.3 


22.5 


1.5 


22 5 




CASn Precharge Time 


I 


20 


0.5 


10 


i 


15 


0.5 


7.5 


Has. 


Row Address Setup Time 


I 


20 


1 


20 


0.5 


7.5 


0.5 


7.5 




Row Address Hold Time 


1 


20 


1 


20 


1.5 


22.5 


1.5 


22.5 




Column Address Setup Time 


1 


20 


0.5 


10 


1 


15 


0.5 


7.5 


^om 


Column Address Hold Time 


1 


20 


1.5 


30 


I 


15 


1.5 


22,5 




Column Address Hold Ref to RASn 


4 


80 


4 


80 


3.5 


52.5 


3.5 


32.5 


w 


Column Address to RASn Lead Ttme 


2 


40 


2 


40 


2 


30 


2 


30 




WExxn Hold Re£ to CASn 


1 


20 


1 


20 


2 


30 


1.5 


22.3 




WExxn Hold Ret to RASn 


4 


80 


4 


80 


3.3 


52.5 


3.5 


32.5 




WExxBPulie Width 


I 


20 


1.5 


30 


2 


30 


1.5 


22.5 




^VExxB to RASo Lead Time 


I 


20 


1.3 


30 


1.5 


22.5 


1^5 


22.5 




^VEsca to CASa Le^ Tune 


2 


40 


1.5 


30 


2 


30 


1,5 


22.5 


t» ' 


tVExxn Setup to CASa 


I 


20 


0 


0 


1 


15 


0.5 


7.5 




^ Setup to WExxn 


1 


20 


0.5 


10 


1 


15 


0.5 


7.5 




4D Hold to WEm 


1 


20 


1.5 


30 


1 


15 


1.5 


22.5 




^ Hold Ref. to RASn 


4 


80 


4 


80 


3.5 


52.5 


3.5 


32.5 


t« c 


:ASn Setup to RASn (Ref Cycle) (3) 


I 


20 


1 


20 


0.5 


7.5 


0.5 


7.5 


to« C 


:ASn Hold to RASn (Ref Cyde) (3) 


2 


40 


2 


40 


2.5 


37.5 


2.5 


37.5 




tead-Modiiy- Write C:ycle Time 


10 


200 


10 


200 


9 


135 


9 


135 




•age Read-Modify-Write Cycle Tune 


3 


too 


5 


100 


5 


75 


5 


75 
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9.6 Imaging Interface Timing 
9.6. 1 Imagiflg Input Port Timing 



1 No 




Parameter 


Mio 
(ns) 


Maa 1 Uad | Notes 
(nj) 1 {nn 


1 IMl 


ilCKP 
aCKL 


Imaging Clock Penod 
Imaging Clock Uw Time 


30 




; ' 1 


j rM3 


tICKH 


Imaging Clock High Time 


10 
10 




! 

I 


i 1M4 


tIMS 


Imagug Input Setup to IMCLK 


4 




i 


! IM5 


tIMH 


Imaging Input Hold to IMCLK 


4 




I 



IMCLK 



IMVR5ETn 
IMHRSETn 



IMDVALID 



rMD(15:0) 
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9.6.2 Iiufing Output Port (Video Window) Timinf - MD64 



No 




Parmmeur 


Mio 
(iiJ) 


Max 

(DS) 


Load 

(pO 


Notes j 

i 


IM6 


tiCKP 


viBCD winoow Liodc renod 


15 










(CASD 


CASxn Delay from MCLK 




10 


50 1 I i 


IMS 


IMXD 


MDMXn Delay from MCUC 




10 


50 




1 IM9 


IVLD 


VD VALID DeUy from MOJC 




10 


50 


II 




tCAC 


MD[63:Q] Valid from CASxn 




/CCS.; 


50 


i 




tVDS 


Video Data Setup to MCLK 


3 






2 ! 




tVDH 


Video Data Hold fivm MCLK 


I 










t374S 


MDf6S:0J Setup to CASxn (Setup of 374) 




; 


50 






t374C 


VD[3i:0] Delay from CASxn (374 clock to data delay) 




; 


50 






tS74E 


VD[3l:0] Delay from CASxn/MDMXn (374 En to data 
delay) 




7 


50 





MCLK 
(VDCLK) 



CASn 



MD(63:01 



VDVALID 



MDMXn 



VD(31:01 




U3WDATA ^ HI DATA ^ ^ 



Notes : 



ATI033454 

I The delays of these two signals should match to avoid fighting on VD[3 1 01 

2. I VDS.tK0^74E or tCASDn374C whichever is worsL To improve tVDS, MCLK on be buffered to 
generate VDCLK. 
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9.6J Imagiag Ootput Port (Video Window) Timing - MD32 



\ No 

1 




r SrSIDCIvr 


Mia 

(OS) 


Mu 

(OS) 


Load ; Noies 




ilCKP 


Video Window Clock Period 


15 1 




1 rM7 


tCASD 


CASxn Delay from MCLK 




10 


50 ! I . 


? IMS 


iMXD 


MDMXn Delay from MCLK 




10 


50 1 I 




lV^D 


VDVALID Delay from MCLK 




10 


50 i ji 




rC4C 


MDf63:0] Valid from CASxn 




rets.; 


50 i 






Video Data Setup to MCLK 


3 




i 2 




tVDH 


Video Data Mold from MCLK 


1 








tS74S 


K{D[6S:0] Setup to CASxn (Setup of 374) 




2 


so 1 




t374C 


VDf3J:0J Delay from CASxn (374 clock to data delayj 




2 


so I :. 




t374E 


VD[31:0] Delay from CASxn/MDMXn (374 En to data 
delay) 




7 


"1 :i 



MCLK 
(VDCLK) 



CASn 



MDf31:01 



VDVALID 



MDMXn 



VD[31:0) 



Notes : 
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9.7 VAFC Interface Timing 



NO 


Symbol 


Parameter 


Mio 

(OJ) 


Max 

(OJ) 


Uad 

(pF) 


Notcj 


VAFC I 


iCHCH 


Pixel Clock Period 


26.6 




50 


1 


VAFC2 iCLCH 


Pixel Clock Low Time 


11 




50 i 1 


VAFC3 


tCHCL 


Pixel Dock High Time 


11 




50 1 I j 


VAFC4 


tSYND 


HSYNCA^YNC Delay from PCLK 


2 


15 


50 ! 2 1 


!vAFC5 


iSYNS 


HSYNOVSYNC Setup to POJC 


to 




50 1 1.3 


VAFC6 


tSYNH 


HSYNCAf^YNC Hold to PCLK 


2 




50 1,3 ) 



VCLK 



PCLK 



HSYNCVSYNC 



/ \ r-\ / — \_j 



iCHCH 



-J \ / — 



Notes : 



1. only. Mt to be tested Theaeparamctcn« 

3 ThispanmeteriitCHCH-tSYND 
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